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ROBERT, 


Earlof WA RW ICK, Baronof 
LEES, &c, 


Right Honeurable, 

Lthough the knowledge and prattice of the At* 
of Navigation, be of late yeares grown 104 
farre greater Perfeitjonthan it _ eare to 
have had in any former Age: b that 

ag meanes the World and all the Parts theres 

have beene farther diſcovered, yea Sailed round about : the 
traffuck and enter cour ſe of ſeverall Nations how remote ſorver 
ſacilitated, Knowledge in divine and humane things divunl- 
ged: (which 45 I conceive ts of moſt importance,ſeeming as 

Jtt to be the principal ſcope of the divine Providencein diſ- 

covering theſe Myſteries) the light of the gorien Goſpel of 

Currsr, being the mighty power of God unto ſalvation, i 


extended to thoſe ſilly captives of Sathan inAmerica, by 
| A 2 meanes 
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The Epiſtle:Dedicacory, | 
means of thoſe many Plantations we have amongſt them - 
which Plantations (even (rom their firſt breathing) have 
received no (mall furtherance from your Noble favour and 
bounty, as I kuow by my own Experience inthas where ſome- 
times I was, and have under ſtood no leſſe by others inthe ref, 
© Tet notwithſtanding thus notable growth and daily exer. 
ciſe of the' Art ofs Navigation”, it ſtill remains imperfett jn 
ſome points. For whereas thepradtice thereof, doth eſpecially 
conſiſt iy the knowledge of Latitndes, Courſes , and Diſtan- 
ces;the way of finding diff ances at Sea,namely by the Log and 
Line , # rather opinionative and conjectural then certain, 
being grounded upon thus ſuppoſetion,that the compaſſe of the 

2WWorld in any great Circle & 21600 [taiian miles, (as they 
call them) andthat ſuch an tealian mile contains 1000 Paces, 
and every of thoſe pacts five Engliſh feet ; awd according 
t0 theſe meaſures they divide their Log line, and keep the 
account of the ſhips way at Sea. 

Having therefore by an experiment which I made a yeare 
ſnce, found more neerly the compaſſeof the Earth, andthe 
quantity of a Degree on the ſame in our knowne meaſures,and 
appliedit to uſe in Navigation, in this Treatiſe following: 
and further added ſome other things as I conceived tobe wan- 
ring in the prafice of that Art : I have preſumed to preſent 
it 18 your Lordſbip,aſwel becauſe by your knowledge in Navie 
Pation, and the experience you have had inyour Honourable 
enterprizes at Sea, you are well able to judge of it : 4s alſo be- 
ing confident that according to your noble diſpoſition you will 
favonrably accept thereef though otherwiſe of it ſelfe wuwor- 
tby. The moſt High God ever bleſſed and glorious, mwitiply 
«10 your Honour all his bleſſings in Chriſt Jeſus. 


Your Honours in all due obſervance, 


Richard Norwood. | 
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To the Reader. 


SAND He circuir of rhe Barth & Seca (as the circumference of every 
Q* Circle) contains 360 Degrees; by which degrees the diftan+ 
25 thereon are meaſured, ſpthar the knowledge of the quan= 
ricy of ſich aDegrece in our knowne meaſuresis a fundament- 
al-p-inciple in Colmography and Navigation,as upon which 
is grounded che reckoning of the Ships way or diſtance run, 
For though a Mariner being in his vayage on the vaſt Occan, + have ſoinctimes 
three thinps to ce:rifie him whete lig 1s , and how to ſhape his courſe to his de- 
fired Port,nainely,his Laticude,Coulc,and Diſtance,and ſometimes a touith; 
namely ſome near conjecture of his Longirude by the Variation or otherwile; 
yer oftentimes (as in cloſe Weather) he hath nothing bur his Courſe and D:- 
ſtance; orherwhiles, only his Lac.tude and Diftance is kis chiefe guide in 
falling with lis intended Port, 1 know it is uſuall co allow ncer 7 Fathams 
4ox « feertto a Kner, and ſo many of rhuſe knots as runne out in half a Mi- 
nure, ſy many Mil:s hey account the Ships way to be in an boure, And ifin 
halfe an minute ſhe ranne 41 LY teer, thenin 60 Minures or an hour ſhee 
runnes 5ogo Feet, and thus they account Foos Engliſh feer? or 1000 Paces to 
b: a Mile, and 60 at thoſe Milcs robe a Degree, fach as the whole circuinfe- 
rence in any greatCucle is ;60, But how is this knowne to be true; 1f it be an» 
ſwered, that it is known to be {o 1 y Experience, then I would know further by 
what experiment this was found to be to } Where and by whom made? I piels 
this ſo much the rather, becauſe I am perſwaded we have atthis day as many 
exccllcnr Navigiators in this Kingdome, and as great Voyages performed as 
from any other place in the World, and 1 ſhould be glad to heate of the experi- 
mentall reſolution of this Probleme by ſome of them,though ir were bur in run« 
ning eight or 10 Degrees ncere the Meridianzfor fo I doubr not but chat which 
1 have here written thereof, would rcceive further Confirmation and berter em 
rerta;nment then kaply it wil now, being ſo much different from the Common 
opinion; aud the Arts of Navigation and Colmography would be much more 
perfeed in ſhort rime, For one Errour (as a fruirtul Mether) is oftentimes the 
cauſe of moxe,and ſothe removing of oneis the occaſion of removing others?e- 
ſpecially, when they do murually ſvpport one another : As we ſhall here thew 
how the Erzour in the Proj=R ion and 'nſe of the CommonSeca-chart,is ſilpport- 
ed by this Errour of accuuning onely zoocce of out Feet roa Degreey and tvs 
in ike ſort npheld by thar, ſorhac chey will Nand or fall rogether, And ſ{rely 
that had fallen long fince being ſo.maniteſtly c,nvinced? it it had n. t beene 
upliolden by this, For the confuting of that (1 meanthe Common Sea-chait) 
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(To the Reader. 
j was ſufficient to know thar the Earth and Sca make one Spharicall body bur 
is diſproving & reRifying this, ir is neceſſary to know moreover whar is the 
uantity of that Sphericall body : andto that end it was neceflary to make a 
{nfble application of our known Mcaſutcs,to a determined part of the whole, 
that ſochequantiry of that determined part being known, and the proportion 
thereof to the whole,the quantity of che whole might alſo be diſcovered, And 
this I have endeyoured in the experiment following,whichif I have not hand- 
' led ſoexattly in all points asſome would deſire: That requiring more time and 
charge (then I c well beſtow) yer I doubr nor bur ir will be found that 1 
have come very ncar the Truth, Some haply will cenſure me, for being my * 
ſclfe ar the Expence to make ſuch an experiment, Bur I was as frugall in it as [ 
could, adding paines and induſtry to ſave expence, I came up in tenoreleyen 
dayes,and pffocher neceffary occaſionsto lead me from the one place to the 0- 
ther, and did this as a thing falling opportunely i-my way. Bur indeed (asin 
all other parts of Learning )ſo in the Mathematschs,ceſpecially in their applica- 
. tion,or middle Mathemaricks(as ſome call chem; )ir is necefFary with Specula- 
tion to joync Atuall and Experimencall praRices; the former being em 
and uncerriine without theſe, Ir is true, that the Mathemaricks afford large 
ficlds of delightful Speculations, wherein a man might walke far with much 
pleaſure : Bur if from ſo many fair Flowers he bring home no honey, or from 
ſuck large fields no ſheaves : 1 meane, ifhe bring not thoſe Specularions to 
ſome uſefull Pre&ices; neither himſelf nor others are like roreceive much fruit 
by them,Bur this indeed cagnot be effeed wichour more labour and difficuley, 
yea ſomerimes it requires Mechanicall and Bodily exerciſcs,which ſome cſteem 
re0 meane and unworthy to ſtoep® unto, Bur for mine owne part, 1 acknow- 
ledge to haye had my living and mainteinance by the Mathematicks, and nor 
y tion only,bur rather by my PraQtice thereinzand therefore alſo I de- 
fire (what in me lyes) to make them fruirfull ro my ſelfe and others : And to 
- Chac end have ſpent in ſome principal parts of the Mathematicks,neare as much 
time and mcancs in experimentall Praices and Concluſions, gs in the Spe- 
culation, Morecoyer, conſidering that this particular Experiment was propoſed 
above Thirty yeares fince, by our Country- man My, Edward Wyight, to invite 
ſome to the triall of ir,as a thing which he would have done himſclfe, if he had 
found ſuch furtherance and opportunity as he defired, which it ſeemes he did 
net, nor any other fince thattime : Ratherthen ſo noble and ſo neceſſary a 
Probleme ſhould Ioager reſt unreſolved,1 rooke the 6pportunity offered, hoping 
it may be an occaſion” tro whet on ſoruc athers to do the like, This with ſome 
other things which I conceived to be wanting in thePraRice of Navigation, 1 
have handled in this enſuing Treatiſe; which I commend to your friendly ac- 
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SESSIONS SEEDS, 


—— a 


Y Ay EA DOA, 


| SEA-MANS 


/ PRACTICE. 


I — mms — —— —— 
— — —— 


 — — — — 


CHAP, I, 


The Common opinion towching the compa(ſſe of the Earth, 
and quantity of « Degree of the ſame. 


ranm—_— ] j; common received opinion in 
Sadr DLEDIOA England (and the like in other 
C58 SI phaces)that allowing 5 of ourEng- 
I's PS| /iſÞþ teet to a Geomernicall pace, 
HAS ys JJ IVY 
HAIER 1000 of thoſe Paces make an [t4- 
CANT f ian —_—_ = of thole miles in 
Elke. KNIT any great Circle upen the Spheri- 
a7; & fi WD cal farface ofthe Earth or = re 
EBIT - D<grcc; and thus it is ſuppoted, 
CEASE) that a Degree containes 60 miles, 
or 6@oegPaces or 300800 of our 
Engliſh feet and by ſuch miles do Mariners intheir Voyages by 
Sea keepe their reckonings :And becauſe the whole circumference 
of a Circle 13 360 Degrees ;therefore the compaſle ofthe Earthac- 
cording to this opinion ſhould be 21600, ſuch /ralias miles, or 
21600000 Paces, or 108000000 of our Engliſh feet, Whence 
this apmion came,or upon What experiment 1t be ground= 
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. The Sta-mans Prafiice. 


&,1 cannot certainly tay; It may ſceme to be taken or rather nij- 
liaken from Pr2lomey., who fauhthere arc 500 Stadmms in a 
degree.the tame was before affirtned by Marinns Tyrivs of whom 
Ptolomeyipealing in the 11 Chaprer of his fit Book of Googra- 
phy hath theſe words, Sed in hoc quagq; relte ſentit partem unum 
qualium eſt circulus maximus tricemorum ſexaginta , quin- 
genta interra conſtitwere S tadia, id enim confeſſis dimenſioniby; 
conſomgm exiſtit,” Now,a Stadium not onely amonglt the Greeks 
but aFappe by Herodotus, amongſt all other Nations of A/is 
and in Eggpt,did confilt of 620 feet or 100 Orgyas,an Orgyaton- 
teyning (1x feet or four Cubits as our fatham doth ; the Tame js alſo 

teltified by S#idas and others : So that a Degree containing 509 
Stadiums, and every Stadium 600 feet, it followes that a Degree 
mult containe 300000 teetyexatly agreeing in number with the 
common received opinion in Exgland,which therefore may feem 
t9 be hence derived, and would alfo receive much confirmation 
hereby,(he beingan Author of tuch approved credit) if it could be 
approved that our Engliſh teet were exaRtly equall to the Eg ypri- 
an or Alexandrian toot, where Prolomey wrote. Otherwile that 
being truethat {a many of their feer make a degree, it will follow 
that rf ours be greatet, there be fewer of them contamedin a de- 
grec; if leſſer (as undoubtedly they are) there mutt be more of 
them contained mm a Degree, 

-P hilander in his Commentary upon the third Chapter of the 
third Book of Virrwvixs , bath exprefled the quantity of the an- 
cient Roman foot , where ( by a competent allowance for the 
ſ\hriuking of the paper being printed wet) it ma Prnny be ga- 
thered that it was ſomthing longer theh our Engliſh foot, Bur L 
Altxandrian and Egyptianfoot was much greaterfor according 
to Hermachanicus 5 Alexandrian feet were equal to 6 Roman 
tect : ſecingthenthe ancient Remanfoor was ſomething greater 
then ours, the Alexandrian foot mult nceds be much greater then 
ours. So that whereas Pro/omey faith there arc 500 Stadiums ina 
degree, andas'we have ſhewed a Steding did conſilt of 609 feet, 
thaje being Egyptian or Alexanarian feet as jt is molt provable, 
heing the plact where Pralomey lived ; there mult be a farre great- 
cr number of our feet ina Sradinm, and fo in a degree, whence 
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The Sea-mans Praiict. } 
it is evident that there is no ſuſficiene footing for this common 
opinion in the afſertion of Prolomy. 

NeitherYoth the praQtice and experience of Mariners in their 
Voyages at Sea prove it ; for there is no reckoning or experi- 
ment at Sea ct down by any ( that I have ſeen ) to confirm it, 
And though it be true, that in ſayling berween two places that 
l1e necrto one and the fame Parallel, they ground their reckon- 
ing chiefly upon this ſuppoſition, that 300000 of our Engliſh 
feer make a Degree, yet can they ſeldome or never by thoſe « 
reckonings diſcern the Errour, the rather for that they haye 
been , and for the molt part are (till kept upon the Plane or 
Common Sea-chart, which makes a Degree in any Parallel e- 
quall to a Degree mn the EquinoRtall; and ſomakes a Degree in 
any Parall:lro contein gooevs feet: And it- is true, that in 
ſome Parallel a Degree doth contein: onely 3000ca of our Eng- 
liſh tcet; namely, about that Parallel which is in Latitude 35 
degrees ( as we {hall further ihew hercafter ) nearunto which 
have the principal ofvour Eaſtern and Weſtern Voyages been 
made, Andthus though this opinion of 300e00, freer. un aDe- 
orce, and the projection of the Common (Chart be both;errpini- 
ous z yet becaule the errour of the one doth ſomethi rhe 
_; they covid not be fo eaſily ditcerned by h 
onely, 

This inzon of 3©ecoco Engliſh feet toa ee, may feem 
allo to heabing conf a by an Orr made , our 
Countrey-man Matter Edward Wright, upon Mount Edge- 
combe necr Plimonth, of the Semidiamerer of the Earth which 
he hath ſer dawn in his Book, Of the Correttion of Erroturs tn 
Navigation, Chapter 15, where he findes the Semidiamerer to 
be 18 31/2624 of our Engliſh feet, whence it may be gathered, 
that in. a degice of a great Cucle of the Earth, there ſhould 
not be. full ove 300c0e of our feet ; but the way by him then 
uſed, though it was very fit for the end whercunto he, there ap« 
pliesit, namely, to finde the dipping or depreſſion ofthe ap- 
parent Horizon beneath the truc, aceording to the height of 
the eye azboye the Watep; yet. will it calily be granted to be 
| B 


| 13© 


Wo ; 


. 
—— — NR _”—_—_—_——_——_—_—_ 
” ” 


MU Wo OS  _———_ CR —— —_—_—_ 


4 The Ste-mans Prafiice. 


no exact way for finding the Semidiamerer, and conſequently 
the Circumference of the Earth, or the quantity of a Degree on 
the ſame , and ſo he fayes there, that he uled that way becauſe 
he wanted - : rope to put it in practice a more exaft way, 
Wherefore for the further Satisfaction ot my ſelfe and others m 
this Point, andchiefly for the neceſſary ule it hath in the P1a- 
Rice' of Navigation, I have made the Experiment following, 
that fo the quantity of a Degree, and of the whole Compaſle of 
theEarth might at leaft-wite be nearely known-in our Engliſh 
meaſures, 


CHAD. II. 


eA'n experiment made for finding the quamitic 
of a Degree, and ſo the Circumference of the 
* Earth and Sea in our known..: ” 
meaſures. 


raed Aving occaſion to be in the City of Yorke, 2- 
&. bout the beginning of June, Ammo 1635, I 


- made\there jeverall Obſervations of the Meri- 
& dian Altitude of the Sunne, the laſt of which 
was made the cleyenth day of June ; the Skie 
was every of thoſe dayes ſomething oyer-caſt 


at noone, yet not ſo much but that an obſervation might be made 


to a neer ſcantTing : And becaule the laſt of theſe Obſervations 
is molt fit for the preſent occaſion,and that day was ascleer as 
25 any of the other, we will here eſpecially make uſe oſthat, being 
as followcth, 

Upon the Eleyenth of June 1635, I made an obſervation 
neare the middle ofthe City of Yorke, of the Meridian Alcitude 
of the Sunne,by an Arch ot a Sexeant of more then five foot Se- 
midiameter, and found the apparent Altitude ofthe Sun that day 
at Noone, to be 59 Degrees 33 minutes; 

I bad allo formerly upon the cleventh day of June, Anm 
1633.. obſeryed in the City of London, neare the Tower, the 


appe-” 
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t Meridian Altirude of the Sunne, and found the fame to 
be 63 Deg. 1 min, 

And ſceing the Sunnes declination upon the eleventh day of 
June 1635, and upon the cleyenth of June 1633. was one and 
the lame without any ſenſible Difference: and becaule theſe Al- 
tirudes diffzr bur little, we ſhall not need to make any altera- 
tion or allowance, m reſpe& »f Declination , Refradhion, or 
Parallax : Wh:refore ſubltraCting the 1:fler apparent Altitude; 
namely, 5 9 degrees. 33 minutes, from the greater 62 degrees 
1 minute, there remaines 2 degrees 28 minutes, which is the 
difterence of Latirude of theſe rwo Cities, namely of London 
and Torke,, 

Alſo, by the forelaid Obſeryation made in Yorks; it ap- 
o_ that the Latitude of that City is 5 3 degrees' 58 minutes 

oſt, 

Bur: ro our purpole, comming at that time from thence to 
Londow, 1 further found by meature, that the Patallel of Torke 
s from the parallel of London g 149 Chaines, every Chaine be- 
ing fix Poles, and every pole 163 of our Engliſh Feet ; that is, 
very Chaine ninety nie Feet, ( After what manner I found 
this to. be fa, we ſhall further expreſſe hereafter; Bur thus 
4 I ay, I found that: ork, is more Northerly then Lindon 

91.49 Chaines : And betore, we have noted that theſe rwo 


es differ in Latitude 2 degrees 2$ minutes ; therefore it fol- 


that 2:degrees 28 minutes of the Meridian onthe Earth & 
le, 45 equall ro 9149 Chaines, And if accordingly we would 
know how many of theſe Chaines are contained in'one Degree, 
we-may finde that by the Rule of Proportion, firlt reducing the 
Degrees into minutcs, and then ſay, 
If the difterence of Latitude —— 148 co, ar- 7,, $2974 
pre ſuch a number of Chaines, — g149 © * 3, 96137 
n one Degree,that i— —— 60 | ''1, 77815 
oves? of fuch Chaines — 3 3, $6926 
wa ſomewhat more * namely five boy » Which het 
make 367196, that is 367 200 Feet ina Degree lacking 4 
ket, which here we regard nor, | 
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Thus then according .to this Experiment, it is evident that 
one degree of a _ Circle meajured on the Earth is nar 
367200 feet, which in our Poles of 16 5; feet, is 32254 poles, 
= about one halt, and theſe reduced into Furlongs at 4© poles 
rothe Furlong, make 556 Purlongs and 14 Poles ; and laſtly, 
theſe reduced 1nto our Engliſh miles of eight Furlongs to a mile 
make 69 Miulcs, and 4 Furlongs, 14 Poles, that is 69 { miles, a 
14 Poles toa Degree, 

And hence according to the moſt approved Hyporheſis of the 
Sphericity of this Terreſtyal Globe, we may finde the Compaſle 
of ut, a$ llowerh, But firit, you may norte, that we ipeak not 
here of the compaſle of the Earth in any Parallel or leſſer Cir- 
cle deſcribed uponany (ide thereof, (that being various accor- 
ding to the different giſtance of thole Circles from their Poles) 
bur of the Compaſle taken inthe middle or greatelt thicknefle of 
the Globe, namely, inany'great Circle, ſuch as divide the whole 
Globe into two equal parts, of which kinde are the Equinoiil 
and all Meridians, &c. this being properly the Perimeter, or 
Compaſle of a Spherical Body. * 

: Now [£206 Degree is the 36e part of the circumference of 
a Cixcle (for any cucumference being divided actually or by tup- 
pgſtion into 360 equal parts, thole parts are called Degrees) if 
we,can, finde bow - many Feer, Paces, Miles, or.other known 
meaſures are conteined.in one of thoſe Degrees, then ſhall we 
cably conclude how many of the fame known meaſures are.con- 
reingd jg the whol: Circumference : Burby the former Experi- 
ment we findt., that un, one Degree of a great Circle on the 
Spherxal | ricies of the earth, there 15 conteined 369 260 

ect ; therefore it 1s evident, that 360 times 367200 fert is the 
Campaſle of the whole; wherefore multiplying 369200 by 

Poles 


A 


360, the ProduRt is x 331920e0 feer, which reduced into 


1s $011636, and theſe reduced into Fuglongs, are 200290 Fur-. 


longs 36 Poles; and laſtly, theſe reduced into Miles are 25036 
Engliſh miles and ſomewhat more, for the cucuit of the Eanh 


If further we defire the Diamet er. and Semidiametes of > 
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Earth, foraſmuch as it is proved by «Archimedes, that the pro- 
rtion of the circumterence of a Circle is to the Diameter 
thereof, almoſt as 22 10-7; Therefore by the Rule of Proportion, 
As 22,t07 ; So 1s the Circumference of the Earth, to the Di- 
ameter thereof: fo that multiplying the Circumference »f the 
Earth, namely 13219300 Feet by 7, and dividing the ProduS, 
namely, 925 344000 by 2 2, the quotient namely 42061091 13 
the Diameter of the Earth in Feer, the half whereof, namely, 
21030545. Feet, 1s the Semidiameter of the tame, being 21 
millions of Fecr and ſomewhat more: theſe redaced io Bings 
liſh miles as before we did the Circuntterence, ſhew the Diame- 
ter of the Earth to be 7966 Milesand ſomewhat more, and the 
Semidiameter 3983. And thus we have the Circumference, 
Diameter, and Semidiameter of the Earth, as alſothe quantity of 
a Degree of the ſame Circumference in known meaſures of 
Fer, Furlongs, and Miles, &c, There are onely wo things 
:re which _ ſeem doubrtul ; namely, the Experinent i ſel, 
and the Hypotheſis of the Sphericity of this erreſtiall Globe 
conſiſting of the Earth and Sea, for theſe being admitred, 
the mealures thence deduced as before , will neceſſarily fol 
lowes, 200 . 
Now touching the Experiment, Tconfeſſe that to have tnade 
it ſo cxaRly as were requiſite, and itt all points ſoas 1 ſhall 
ſhew-in the Chapter tollowing, would have required much more 
time and-expence, then +mine ability: woald” reach unto; Yet 
having made Obſervation at 7oyh,, a8 aforeſaid, 'T meatured (for 
the moſt part) rhe Way from thence to Loydew, and where 
I meatured riot, I paced ; (wherein through cultome-1 uſually 
come yery neer the truth) obſerving all the way as I came, 
with a Circumferentor, all the principal Angles of potition or 
windings of the way (with convenient allowance for other lefler 
Windings, Afcents, and De(cents )' ahd theſe I hid nor down 
by a PracraRtor afrer the yqual mann*r , bir framed a Table 
mach- more exa& and fir Fr this pury Ie, as we ſhall after 
ſhew; ſo that I may affi 'm the -Experiment to be near the 
truth, "4. 20" T0 r 3 4G F 
_ B 3 Touchig 
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i Touching the Hipotheſs that the Earth and Sea make| one 
Sphericall or round body, itis generally agreed upon by all the 
Philoſophers, Altronomers, Ge hers, and Navigators, ancj- 
ent and moderne tome reaſons demontrative for the confirma- 
tion thereof may be theſe. | 

. - Furlty the Ecliples Gpeciony of the Moon , which are cauſed 
by the ſhadow of the body of the Earth being unerpoled berwcen 
the Sunne and the Moen, and as much as this ſhadow doth fall 
uponthe Moon, alwayes and on every fide cycular, and loa 
peares to us, it's manifett by the Oprticks, that the Earth from 
whencg 1s proceeds in a Spherical body, 

Szcondly, ukewile the Eclipſes of the Sun which are cauſed 
by che interpoſition of the Moon betweene the Sunne and thoſe 
x ws where it appears Eclipſed ; I fay it could not be determi- 
ned when and in what place ſuch an Eclipſe ſhould appear, and 
where not, if the form of the Earth were not known ; but ſec- 
ing the pla&es where ſuch Eclipſes happen, and where not, may 
be and are uſually determined, and that upon this ground; thaz 
the Surface of the Earth is Spherical, it is thence it ratified to 
be a truth, | 

Thirdly, the Sunne, Moon, and Starres, do rite and fet, and 
are upon the Meridian ſooner to thoſe that axe refident in the 
Eaſterne parts,then'to others more Welterly, and that ina pro- 
portion an{werable to the roundneſle of the Earth, as the Planets 


and Stars are upon our Meridian at London ſooner by almoſt. 


foure houres, then they are to thoſe that inhabit Spmmer- lands, 

and the confines of Virginia, and New-England; And (o in 

Eaſt-India, and other Eaſtern Regions, the Sunne and Stars 

are ſooner upon their Meridzan then upon ours, which is mani- 

teſt ro be lo, as by other reaſons, fo etpecially by the Eclupſis of 

the Moon ; tor an Eclipſe of the Moon hath not in it ſelte any 

diverſity of time, being at one and the fame inſtant wichour re- 

tpedt of places, yer becauſe inthe Eaſterne parts the day is beguu 
and it may be farre ſpent before it begin in places tarre Weltetly, 
therefore tuch an Eclipſe 'may appear to the Ealterue Inhabr- 
ants rowards the end of their night, which ro the Weltern;ap- 
' peares 
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e inthe bepinning,or middle of the Game night with them 
peared Tn he inn "lbe more or lefle, ctde to the diffe. 
rent diſtance of thoſe places in Longuude, 

Fourthly, furchermore wee ſee, that going or fayling to the 
Northwards, we have the Artick Pole and Sowtherne Stars 
more el:yated, and the Antartick Pole and Northerne Starres 
more deprefied, the Elevation Nonthetly increaſing equally, 
with the depretſion Southerly, andeither of them proportional 
co the diltances which we $90 » the like happenerh in going 
to the Southwards. Beſides the oblique Aſcentions, Deicenſ- 
ons, Occultations, Emerlions, and Amplnudes of riing and (et- 
ting of the Sunne and Stars, in cyery leveral Latitude aprecable 
wy. þ Hipotheſis of the Earths Sphericity, All which could 
not be to , if the Earth were of any other then of a Sphericall 
forme, 

Fiftly, lo if we ſtand upon the Sea-ſhore, and ſze a Ship 
farre off under fail: making towards the Land, at firlt: we tec 
on:ly the top-Sailes or high-t parts , and withalldoe manite(t- 
ly behold the convex -Superficics of the Sea, as it, were railed 
and interpoiing it felfe berweene our ſight and the Hull or lower 
parts of the Ship till ſhe approacherh neerer , and this uni- 
tormely, every wayes alike, and proportionably t6 the ſeveral 
diſtances which eyidently demonttrate the Sphericall roundneſſe 
thereof, 

Sixthly, And laſtly (to adde no more)che Navigations of theſe 
latter tim2s make it apparen:, thole eipecially - 4 haye beene 
made round about the World, as thoſe rwo Voyages by our fa- 
mous Countery men Sur Francis Drake,and Mr. T homas Can- 
d{, both which ſeyerally fayling from our Coaſts to the weſt- 
Indies , and palling the Streights of AMagellane, continued 
their courſe Wetterly till they came .into rhole parts which are 
from usro the Eaſtwards; namely, tro the Eaſt-1ndies, and fo 
lailed (111 Weſteily till they came to Cape bon Eſperance, and 
thence returned unto England, having Gyled abour the whole 
terreſtzall-Globe , they 4s nothing by theur Obſeryations- 
or reckonings difſonant from the unttorme-Sphericity thereot: 

in. 
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in ell its parts , Thatthey came'ſhoit ';n the number of dayes, 
one eahracd the time of their abſence leſſe by oneday and 
a night then they which remained at home, this fiuther contirms 
the thing m | ; 


Yet whilt we ſpeak here of the Roundneffe of the Earth and 
Sea, we intend ir not ſo [trictly as if it were a thing turned round 
without any inequality jn its Superfigies; But as a Bowl of 
Ball, though it have ſome duſt, orimall graus' bf fand cleaying 
thereto may (i1ll be faid ro' bg round, So tom th the Lands, Hills, 
and-Morintaihs, 'be fomewhat raifed aboye the Spherical Super- 
ficics of the Sea, and if there ſhould be 'alfo ſome Valleys or 
dottomes more deprofſcd ; yer teeing the greateſt” of theſe inc- 
qualities have fcarce any ſenſible proportion to the'whole, we 
may well affirmithe Whole co be round, IN 4 

The relations made of the prodigion height of ſome Moun- 
tains, as to be 60 or 96 Miles high, if it be underſtood of they 
perpendicular or direct height are fabulous ; The Mount Arlas 
recorded by ſome of the Ancients, to reach up almoſt to the 
Moone, nd to be as it were a Pilter for the Heavens to: reſt up- 
on, being meatured Geomettically by Eratoft hexes, the po 
dicular or upright height from the top thereot to the Valleys 
beneath, was found not to exceed tenne Sradiams, which of our 
Engliſh meafures islitrle more then a Mile and a pq Sta- 

dizns not much differing from onr Furlovg, and the like might 
be ſhewed of athers, ©. | 

But if we admit the higheſt Mountains to 1 iſe perpendicular- 
ly above the Sphericall Superficies of the Sea rwo ks, yet jee- 
ing the Dram:teror whole thickneſſe of the Earth, is as we have 

betore ſhewed 7966 Miles', this exorbitancy or difference of 
rio Miles 1s of tmall moment ; yea, if there were anyMoun- 
taine- eight riles in height upright, yer this compared w:th the 
whoſe -rhickneſfe of the Fanh 15 litrle more then one thouland 
part” thereof; therefore we may' conclude , that this Fereſtiall 
Globe, conſiſting of the Earth and Sea is Shperical. We come 1m 
the ntxt place to ſhew by what way of mea turing wee found 
the Parallel of York to be diftant from the Paralle] of London, 

--— 9149 


The Sta-mansProffice. It 
49 Chains, Age oboe the anne the Pics « of we 
Places may be exatlymeakurd, 

_ CHAP. IL. 


A. moſt exall wa nding the ity of the Diamete | 
fd lg fe Fg ep "+ £-0"— ven 
Degree on the ſume. 


==wDocthe more fully ſer down the way of making 
4 this Experunenr, that ſo.I may give occaſion to 
Bl $odd to bear hr trgers wake 

| as to be at ro a 
SS and more exact triall: Now. then. the 
belt and perfeReſt way is, to obſerve ſo ex- 
=_ as may be the Summer Sol tial- Altitudes of the 
Sun at two places, {o farre diſtant alunder and. lying ſo neare 
North and South each from other, with ſo dire& and _ a wy 
; between them as conveniently may be choſen; 
. ple Chriſty Church and Barwick, or ſme orherplace/ih ys of 
F theſt parts of Scotland, for the further theſe two places are each 
from other, the more perfeRly may this buſi peoraps 
Tateryaly = leand ſet down. in a book 


edn ; ng rigs EEE 
ne Ee 


you by ehdly at excly finde how much the 0 
on pwn Southerly then the other, For this purpoſe the Plain T a- 
ble is notche gs ray rry rather a * air 6424 
#r, or ſoine other of chat kind, i Fa Variation 
ofthe Negdle, The Chg may ap 4 Ma 100 
Feety/a Table firted ceoeliagl}; (bg followin 


rhe Pe) if ir ſhould be much hook ae [- 
waysare commonly.crooke e of ſyndt 
Ailtles un apoditpenes Ok are lene out of rhY 
Mey; and becauſe a man'cannot certainly at firſt dire&t himſcP 
the neareſt and beſt way to the _— inceniled, it _—_ ex 

, _ 1, .. pedien” 
T 


is the Fed:mant Prefiice. 
peentro meaſure the diſtance as aforeſaid ; Firſt, in the High- 
ayes leading from the one to the other, and then in thenes- 
relt ant; es that could be choſen berweene them, and ſo 
if any notable le Birroar in the one, it may be diſcovered 
and amended in the other, he forme which 1 objerved in ſetting 
down the Meaſures an and Angles, was according tothis Example, 


T Diftance. | North, South. \ | Eaff. Weſt, 


OO _— —— —_ —— _—— — 


AM HHIr 
© 


lotta 1--] 


Ttis to be Z underſiood,. that the Table here re. following was was 
before calculated to ſerye in ſtead of a Protraltor, for a Cucun- 
ferentor Sr other Graduated yeh: on , and for a Goſs of 

$6.64 


three ry. which for jug et it may, very 

be applyed to ATIe 0 Pots (460d 13 bulineſſe "vg 
Ns ev in to be two, &c, And thusfor 
Chaines of Hog toa Chain T; owe pu os ni 
ewo Chains, 

for thoſe 1 jeta Fi bis dogcher Foe now Nekaw! ELD moreo- 
verany odde Poles, whether one or two ;ifor thole I ſer anorher 


figure iti a third Fine below, 
Thus the Lft entrance a Flee SE, og De 
greet RHMHE Agr? that e upon _—— 


was from the "9 ofa of the Meridian to the Eaſtwards, ma 
king 


I =, > 
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entitn 
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kingen Ange with the Meridian of rees, the _ _ 
Fontfe nine Chavges or WARY fy Degrn the Fi 
fies five Chains, and a, res two Poles. Chas = & ro o be 
read thusz Squth Eaſter yah ins, and 
2aPoles; has! the nd is wy he Aedootrer the Ne Bao the 
molt part hay rty of ground I end the. meaſure of every 
linz,=ither ichs whole number of Changes,or at leaſt of chains. 
And thus proceeding all day, towards the Eyening or when 
elſe I have time conyenterit, redhice all theſe Diſtances 
whit Lines or Angles foever they be, to Diſtances of Nort = or 
South, Eaſt, or 74 as here appeares; 


Deg. Dita ace. | North. | Sourh. | Buff.” WP. | 


| Yor 1571 | 1545 
fy + 2819 | 1626 
: IO 

pts. Hill | 1692) 616 


| 2923], 675] 
FE. ale |— -70e KL FEES 


S 
w. ov 1499} —— |} og2 
26901 335 
SE a; | 4tthir | e149] 013 
--nab ©020 | . 003 
Chaines, 71 "| 16286 4578] 052. 
2 Of F232 
EY EEE LOCI —— | 
| Poles, 5 1715 | 16286 | 4526 | 
We will elin he bo audio head eatily be under- 
ood: SE, 5 deg. Pins ye S Egthe 
is taken our « Table muſt be per into the Columns 
hep agrantf . Then inthe Table under 5 deg, I look 


dagninit it 2690,and in the adjacent Col. 
he Gel, yoo 235;and becauſe S F,s deg.1s lefle then 


ue .that is nearer to the South then to the E. I put in the Col, 
entituled South 269Q,and in _ entituled Eaft 235; then _ 
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in the ſame Tabular Columne wnder 5 degrees, I findeagainft 
5 Chains ( curing off a Figure; becauſe 5 Chains. is but. the 
tenth part of 5 Ch: ) 44920. be put mn the Sowth Columne, 
— tor the Eaft Colunine.. | 
altly, againſt 2 Polcs I finds for the S2web Cohumne 20,and 
for the Eaſt 2, and the likeis tobe underſtood of all the reſt. 
Now fupf this laſt to be a'place whoſe Diſtance and 
Scituation from the firſt is required, I ſum up the Columns leye- 
rally, ba of rlie par hg oytyery- ſubſtraQ the leſſer 
om the greater {o'of the Ex Weft Columns, and fo 
it will appeate how much North or South,and how-much Exft 
or Weſt the laſt place is from the firſt. | 
. As in this Example, we finde the lat place to be to the South- 
wards of the firlt 1628 Poles, for the laft figure may be cuc 
oft, being uſed»in the-Table, onely for the more exaRtneſle, or 
:may be made a Fra&ion .; and fo it is 1628 £ Poles; Likewiſe 
jthe laſt place js to the Eaftwards of the furft 452 54 Poles, and 
thus I procegd all the way. 
; Now toughingthe Angles of aſcent and deſcent of Hills and 
Valleys, t9 have obſerved jthem exadtly , woult have required 
[more time! and then I could of my ſelf. beffow; yer 1 
{made allowance for ſuch of them as were of..niolt moment, hee 
that would-oblerye them /all, may cither make twor or. three 
.Columys more ot, keepe an account of them apart ,by them- 
telyes. But 5P he 1 . no-furthet ule of them bur to finde 
the gearelt diſtance, he need not ſet them down, but make al- 
Jowance for them on the ground , keeping. his diſtances. intire 
+ without FraGtions., | 48 
As admit, 1 obſerve the Aſcent froma Valley to the brow of 
a Hill, to be 14 degrees. above the Leyel or Horizontal Line 
and. that meaſuringy 1 find the- diftance to be zo Poles; I tum 
tothe Tabk', and under 24+ degrees and againtt 10 Chains, I 
find 1911, ahd '726; ſhewing that the Leyel or Horizontal 
diſtance from my Station to that brow is onely 29 544 Poles, 
and that the height of that brow above the level Line, 13 7 555 
Poles: Bur finding thus that the Hipothensſal being 30, y 
| | | Baſt 
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+ or level Line is but 29 554 , that is lefſe by ,* uſe 1 
Wes avoid. this Fraion, I adde to the = T (bnnrey 
meaſure of 30 Poles upona level Line 22 of a Pole; and then 
T may; account my fclfe diſtant from the place in the Valley 
where I made Oblervation 30 Poles in a Level or Horizontal 
lint, and ſo ſet down the diftanice without a Fraion, chelike 
is to be underſtood ofall other Aſcents and Deſcents, 


. 
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| Here followeth the Table 


my 89.4. 2:deg $8.4, 3.deg'8 7.4.1 
yo 5 
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The Strufture of this Table 1s from this ground : 

As Radins is in proportion to the Diltance of two places 
meaſured m their Rumbe, ſo is the Sine of +the Complement of 
that Rumbe, to the difference in Latitude of theſe two places, 

And fo is the fine of that Rumbe, to the diſtance of the Me- 
ridtans of thoſe two Places, As admit I meaſure South-Ealterly 
20 degrees, 300 Poles, here then the Rumbe upon which I m:a- 
ſurc, making with the Meridian an Angle ot -:0 degrees, I lay, 

A $ Radins is in proportion 
ro the diſtance meaſured zoo Poles ; 2347712 
So 1s the ſine Complement the Rumbe, S E. 20 deg. 9, 97299 


to the Difference of Latitude 281 25 fers —— 2, 45011 


Wherereby it appeares, that the diſtance of the Parallels of 
theſe two places is 2$T 2; Poles; or that the place whercto ] 
meaſure, 1s more Southerly then the place from which I meaſu- 
red, by 281 = Poles. Now tor the diſtanct of their Meridi- 
anS,lay 

As Radins 1s in proportion 
to the diſtance meajured 300 Poles; 
{os the (ine of the Rumbe S E 20 deg, 9, 53405 
to their diſtance in Longitude102 542% ———— 2,017 

And thus I finde the place wherero T meafared ———" 
is more Eaſterly then the place from! which 1 {Ch Po: 
meafured by 102 5$ Poles, and fomewhat more, 
And in like ſort: may be tound all the other rum- 
bers exprefſed in this Table, but having thus 
found for every. degree to 45 degrees two num- 
bers, the 'reſt may. be deduced; from-them as in 
this Example: 306 Poles ar three Poles to the 
Chaine, is 160 Chaines or ten Changes find- 
ing that in ten Changes upon” this degree, the 
ditterence Southerly is 281 52 Poles, it.mult be 

for five Changes which is jutt—halfe fo much 


TT on 


— — — 


—— 


2, 47712 


conch 
accorc 
ed, d 
Interc; 
poſed, 
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be almoſt 14t, and for one Change which is a tenth pax* 
28 >> fere, andio for two Changes twice ſo much that 3s, 56 55 
for three Changes thrice ſo much, that 1s the ſumme of the two 
former z namely $4 7, and o by” Addition onely 'you may 
finge the reft, as-mn this Table, whieh T ihall nectto profecure 
no further. And thus you may make it to the hundreth or 
thouſand parts of a Pole, but this for ordinary occaſions , tore 
which it was at firſt intended may ſuſhce, 

And according to this Example, it will be eafie to 'framerh 
like Table for a Chain of any po. fize, or tor any other mea- 
lure which you uſe. 

It may be obje<Red, that howſoever this Rule holds true in 
Plaine-Triangles, yet the Triangles here uledare neither Plain 
nor Spherical; tor a plain-Triangle is made of three right 
Lines, and a Spherical of three ys, 6 wm Cucles, bur. in 
this the three ſides are of three ſeveral kinds; namely, one fide 
15 att Arch of the Meridian , and fo ot a great Cuccle , another 
an Arch ofa Paralle), and to of a leſter Circle the third fide or 
H ypothenuſal being the Rumbe, 15 no Aich ot a Circle, but a 
Segment of an Heliſpherical lnie, 

But I anſwer, that notwithltanding this may be Speculative 
ly conceiycd, and to demonſtrated to be no Plain-Triangle, 
yet in ſo ſmall Diſtances as theſe which here we vie, there can 
be no ſenſible nor ſcarce any numerable difference, Yea the di- 
(tance berweene two Parallels by the Rumbe and diſtance given 
(being the "thing here cheifly aimed at ) 15 very exactly tound 
by this Rule, as before we have ſhewed, and as is more fully 
demonſtrated by Mr, #7ight,in the 1 2 Chapter of his Book, Of 
the Correftion of Errours in Navigation : Whence we ma 
conclude, that the parts of the Meridian collecd. by theTable 
according t1 the Rumbes and Diſtances,as we have before ſhews 
ed, doc gircthe true meaſure of the Segment of that meridian 
mercemeed » betweene the Parallels of the two Places pro- 
poſed, 


) 
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CHAP. I V. 


Of the difference of Longitude, Poſition and Diff ance of York 
and London : And how the Maps of England may by 
this Experime nt be reformed, eſpecially in the 
Latitude of Places, 


d&@F come next to ſpeake of the Eaſfterly and We- 
« terly diſtances gathered as betore is ſheywed by 

WIC thee Tables, and of this we will give an Exam- 
| A & le inthe foreſaid Experiment : whereby we find 
ASI that the diftance in Longitude, or the Eaſt and 


\ 
Weſt diſtance betweene York and London 1s nzer 140co Poles, 


London being ſo much more Eaſterly then York, And before we 
have found : in a degree ofthe Meridian, and conſequently in 
a degree of the EquinoCtial there, is neer 340952 Chains, at 
fx Poles to the Chain,and this 14000 Poles conyerted into fuch 
Chains 18 2333 7- | 

Which 2333 4 Chains ( forfinding the difference of Longj. 
rude) are not to be reckoned in the Parallel of Yorke, that being 
too much Noitherly,neither in th: Parallel of Loxdox being too 
much Southc;ly; but in a middle: Parall-l berweene both, name- 
ly, abour the Lecionde of 52 degrecs 45 minutes, Now to finde 
what difference of Longitnde 1s antwerable to this 2333 5 
Chains in the Parallel of 5 2.degrees 45 minutes, fay 


As Radins 18 4n propoition —=—— EL 
to fineComple ment the Latitude SC,52 deg. 45 min. g,78197 
$o is the meaſure of a deg, in the EquinoRial 3709 14. 3,56927 
to.the meaſure ofa deg, un that Parallel 2845 3 —— 3,35124 
And 
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And thus we finde that im the Parall:1 whoſe Latitude is 2 
degrees 45 minutes, thereAare 2245 75 Chains anſwering to a 
Negrec, whereby it appeares that the diflcrence of Longitude 
berwecne Yorke and London 1s more then one degree, and to 
finde how much more, tay again by the Rule of Propor- 
t10n, 


As the meaſure ofa degree 232455 Co. ar. 6, 6 4876 
is tO a degree in Seconds, 3600 — — 3, 53630 
So 15 the meaſure given 233 JF —— 3, 36 797 
to the nuntoer of ſeconds, 3741 — —— 3, $730} 


Which reduced,is 1 Deg.zmin. 21 ſeconds,nnd thus we finde 
that London doth differ in Longitude from Yorke, r Deg, 2 min. 
21 ſec, being 1o much more Eaſterly, x 

Thus having the difterenc: of Latitude, as alſo the difference 
of Longitude betweene thele two Places, we may ( a ccording to 
the ſecond Provleme of Sailing by Aercators Chart ) finde the 
Rumbe from Dondonto Torke tobe 14 dc orces 20 minutes 
fromthe Noh to the Weltwards; that is, North by Welt 5 
degrees, 5 minures Welterly, and the dittance in that Rumbe 
94423 Chains, But there diltance in the High-way by reaſon of 
the crookedneſſe and uncycnnelle ct it, was more by about an 
cighth part, . 

And the like might be done for other intermediate Places be- 
tween? theſe, bur eft2&ing brevity we paſle that over, as not 
much pertinent to our pretent purpoſe, onely exprefling the La- 
tirudes of tome of the principal of them, as followcth, 


Latitudes 
As the Latitude of Yorkeywe may finde to be—g 3 deg.58 min, 
Doncaffe? — — — — $53 deg.z1 min. 
Newark upon Trent —— —— —— 53 deg. 5 mim. 
Grantham — _ — Sadeg.;q4 miv, 
Stamford —  — — $2deg.38 mim, 
Huntington — —— —— $2deg.19 min. 
Royſton "——_— ee 52 deg. 4 min, 
Ware —— rm 51 deg. q8 min, 
London SCRE OED —_ 


51 deg.30 min, 
D 3 We 


> 
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We further noted in this Experiment, that howſoever the 
number of Milcs betweene Ware and Loder, are almolt the 
{ame by eſtimation that they are by meaſure; yct all the way be- 
lides from Yorke to Ware, a meatured Mile conlilting of 320 

Poles is but three quarters of a Mile, asthe miles lyc by eſtima- 
tion or common account ; fo that eyery wher: ( for the moſt 
part ) three Milcs by eltimation make toure meaſured miles, 
Anda Minute or the f1xticth part ot a Degree, is almoſt in the 
middle betweene them both ; So that look how much a meaſu- 
red Mile js lefſe then a Minute, ſo much or ſomewhat more is a 
Mie by cltimation greater then a Minute; for as there is con- 
tained 1n a Degree , of meaſured Miles 6g +4 and ſomewhat 
more, as we have before ſhewed, 1o of our common eſtimated 
Miles, there are contained about 51 5 in a Degree, 

Upon theſe grounds the whole Map of this Kingdome might 
be much re&ihed, eſpecially in the Latitude of Places; tor 
though we cannot hence detcrmine certainly the Latirudes of 
any other places beſides choſe which were in the way, or atleaſt 
ulight as we came upy( the principal of which we haye before 
noted, ) Yet we may nearcly conjecture the Latitudes of mol 
parts of England, by their Diſtances aud Poſitions from theſe ; 
bur thele things being beſides our ſcope and purpole in this place, 
we ſhall oncly compare the Latitude of fome- principal places 
probably gathered trom this Experiment, with the Latitudes of 
the fame Places, as they are ſer down by Mr, Speed in his Geo- 
graphical Yeſcriptions of England; that ſuch as pleaſe to cxa- 
mine both in any particulars, may know to which they may 
more ſafely leanc, 


Canterbury 


FLY 
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Latit, | Lacit, Latir, ; Larit,, 
by this | by M by this byMsp. 
Exp, | SpMap xp. | Maps | 
D.M.|D,M. D.M.|D.M. 
Canterbury, | $1 17 51 29 | Northamton,| 52 14 52 26 
Chicheſter. 5O 48 FO Fi Huntington, 52 19 F2 44, 
Guilford. ($1121 5I 23) Stamford, | 52 38 53 04; 
Wincheſter. \5103]g5i wu Laicefter, 52 49|53 06 
Dorcheſter. | 59 40] 50 44| Lincoln, 53 14153 50 
Exceſter. 50 43! 50 48 | Newark up- | 
Wells. 5113151 22{ on Trew.. [53 o5 5338 
Salicbury. 51 04|51 12| Nottingham, | 53 co| 53 33 
Redding. 51 28|51 42 | Darby; 52 58|53 30 
\London. $130|51 45 ; Stefferd. [52 52|53 22) 
Colcheſter. 5158152 16 Shrewebury, 152 47 153 16| 
Ipſwich. 12 o8| 52 30 | Cheſter, 5$316|53 52) 
Norwich, 52 4253 10| Lancaſter, | 54 10 54 57 
—P | 52 12{52 324 Torke. 153 58] 54 44 
Hertfor 51 49| 52 06| Richmond in 
Bedford, (52 c8 | 52 30} Yorkſhire. | 54 28 55 18 
Buckingham. |, 52 00 52 20| King ſtoneup- 
Royſton, [52 04, $2 245 on Hull, | 52 48] 54 29 
Oxford. 151 46 |55 03 | Doncaſter, | 53 31 54 12 
Gloceſter, 51 $3] 52 11| Durham, | 5.50 $5 45 
Hereford. $2 07152 27 Carle, 55 OO[s55 56 
Worchefter. |} 5214|52 36| Newcaſtle, 55 03[56 01 
Warwick, $2 20] 52 45 | Barwick, 35 54157 9; 
The Latitudes of theſe Places in the firſt Columne expreſled, 


are ſnch as are probably gathered fro 


m this Experiment, Bur 


in 
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in the ſecond Columne, there 1s ſet down the Latitudes of the 
lame places as they are expreſſed by Mr, John Speed in his Map 
of England, ſet forth in his Book entituled, The Theatre of the 
Empire of Great Britain, and laſt there ſhould be any millak- 
in his Map, I have confirmed theſe Latitrdes thence gatherc(, 
with the Latitudcs of the fame Places fer down by him in 
words at large in his deſcriptions of each feyeral County, and 
finde them neerly to agree except inthe Lartitnde of Baywick, 
which in his Map he makes to be 57 degrees 03 minutes but 
in his Hiſtorical Deſcriptions of Nort hun#ber land, he relates it 
to be 5g degrees 48 minutes , which haſt is.much nearer the 
eruth, bat ſecmes not to be his meaning; becauſe then he ſhould 
make it more Southerly then Newcaſtle, yea more Southerly 
then he doth Carlile, which by his Map, and allo by his words 
in his Relation of Cumberland, is in the Latitude of 55 d:- 
grees 56 minutes. Whereas Barwick, 1s aboye 50 Miles more 
Northerly, 
| By theſe you may neerly conjecture the Latitude of other 
res of England: lying in or neere the fame Parall:] with any 
of them: And hence allo it appeares, that the difference of la- 
titude berweene Barwick, and the South-coalt of Exglard neate 
Chriſt-Church,is little morethen 5 Degrees; not 6 Degrees and 
more, as {ome of our Maps make it, But thete things we mult 
leave, that we may & to that which 1s principally inten- 
ded, onely we will firſt touch a little upon the uwle of the fore- 
going Table 1nPlotting and Suryey ing of Land, 


CHAP.V, 
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CHAD. V. 


To Delineate the Plor of any Forreſt, Parke, Commen, ar 
othey peeces of Ground; as alſo of Rivers, Harbours, & c, 
ſpeedily and moſt exattly, r 


LADS Y intent is not here to proſecute at large the Plot- 
N | ting of Grounds , being a thing handled by o- 
| NA & thers, treating of Surveying ; bat confiderin 
NIGER that the ways by them directed and by others 
ASS prattiſed, in delineating or laying down the 
Diſtances and Angles objetyed by the Circums- 
feremor, Theodolite , Perattor, or other graduated Inſtrument 
iS by a Protrattor , and that the Table before-going, or that 
which followeth towards the end of this Treatite, ſerveth for 
that and thelike purpoſes, aln.olt as ſpeedily , and farre more ex- 
ſ a&tly , I ſhall crave leave to digrefle a lirtle ro ſhew this uſe of it 
as briefly as I may. Theretore paſſing over the Method to be 
s uſed in ſetting down the Names of the Grounds, the Tenants, 
c Borderers, and other remarkable —_ » and kaving cvery 
d man in thele to the ways whereunto he as accuftomed, You 
t may ( as ſometimes I doe ) make a Book ina long Ott awe, 
4 and upon the left ſide thereot Jer down fuch things as theſe be- 
p fore mentioned, referving cvcty right fide, and dividing them 
by Ruled Lines into fix Columns, as hereafter following ap- 
peareth, 

And having taken and fct down your notes vithe Field og 
the lefr des or pages of your Book, you may inthe Evening 
or next Morning btctore you oe otit,or when clic your occafions 
will permit , {ct down m the firſt Columns on the right fide, 
how many Degrees the Lines upon which you have traveried, 
are diſtant from the North or South part of the Meridian to- 
wards the Eaſt or Well, and 1n the fecond Columns, the quanti- 
ty of the ſame Lines in Changes, Cliains, and (ingle Poles, and 

V. parts of Poles, 


E [LO 
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As in this Figure; ſuppoſe the Line from A to B, to be di. 
realy Eaſt ſeyen Changes, that is, ſeven times 30 Poles, or 210 


Poles; from Bro C to the Eaftwards of the South 35 degrees 5 
Changes and one Chain; from C to Dzto the Weltwards of 


of 


the South 32 dey, five Changes and foure Chains; from D to E, 
to the Weltwards of the South $80 deg. tenne Changes; fromF 
to F, to the Eaſtwards of the North 35 deg, fix Changes, three 
Chains, and two thirds of a Pole. And laſtly, from F to A,the 
phce where I firſt began to the Weſtwards of the North 9 dey, 
5 Changes 3 Chains 2 4 Poles; All theſe I expreſſe in the firtt 
and ſecond Columnes on the right fide, as hereafter folowing 
appeareth, . 

Which done, I take the Table and finde there the'Northing 
and Southing, Eaſting or Weſting anſwerable to theſe Degrees 
and Diſtances, and ſet them down accordingly, As for the firſt 
being Eaſt Jeven Changes, I ſet down inthe Eaſt Column 3 4 

< 
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Poles with a Cipher behinde ir. For the ſecond being SE, 35 

deg. I finde inthe Talfe for 5 Changes 1228, to be ſet inthe 

Sourh Column,and 860 for the Eaſt Column; alto upon the ſame 

degree for x Chain 25 for the Suuth Column, and 17 for the 

"or a And fo I proceed with all the reft, untill T have 
niſhcd, 


| Deg. : = Mane = Eaft. RA. | 
Eaſt. © 2100. 
| S E. gy 6:$ 1228 | 9860 
. OO25 ©O1 
| S W. 32 ##— 1272 o 
| ” - O1®02 0795 
SW, $oH#1## 0521 | 0064 
Vit 2954 
| NE, LLLET 1474 1032 
oz 6076 ©05 2 
y | 003 | a00g 
N W. E) "hl 148r | * - 0234 
fc. 008g | 0014 
—=| 002 ©00 
= .. Ha Amma 
32148 3148 4065 4065 


And being thus returned to my firſt Station., I fumme up (c- 
Yerally theſe Foure Columns, of North, South, Eaſt, and Welt ; 
and finding that the ſwunme ofthe North columne is equal to 
that of the South, and the ſumme of the Eaſt is equal to that of 
the Weſt, Iconclude the whole Worke to be truely performed, 
whereas if there had beene any difference, it had ihewcd an Er- 
rour, and if that difterence had beene great, it had beene ne- 
ceſſary to examine the worke againc, and ſo tocorreR it, L 

2 t 
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It is ujualto adds together allthe Angles, and alſo ts muki- 
PY two right a 1 80 Degrees by the number of Angles 

cking rwo, and if the fumme of the Angles added together be 
equal to this Produt, the worke 1s thought to be truc,as here, if 
we adde the wchnations and rechnations ot thele Limes in 
this Figure, the ſumme is 730 deg, or 8 right Angles, and if we 
multiply two right Angles by 4, ( becaule here are 6 Anglcs ) 
the Product 15allo 8 Ks Angles. But the other by the funnies 
of the Columns, 15a molt abſolute way tor examining the truth 
of your worke, and to be preferred betore any other that 1 
know, 

It may ſeeme very laborious to ſet down every Station in this 
manner, but one that is a little exerculed un it may, asT take it 
( tor I never obſerved the time exactly ) ter down tourty or fifty 
Stations in this manner, within the {pace of an houre or there- 
abouts; but I ſnould adyife that it be done by two men having 
each 2 Table for that purpote to ayoid all miſtakings, 

If your Inſtrument give not the Angle with the Meridiat cx- 
prelly; yer 1t may cafily be gathered thence , or clic you may di- 
yidea Circle as your Initrument 1s divided , and number the 
Degrees as they are there numbred, which done, number them 
alſo fromthe North and South part of the Meridian towards the 
Eaſtand Weit,to ſhall you eaſy know the Angle of any degree 
with the Mcridian, 

Now to proceed,theſe Meaſures may be ſet down ina Plot ſeye- 
ral ways. As f{t,confidering which way the Ground lies,] take 
2 point'tor my firit Station, to 25 the whole may fall convenient- 
ly within the, plot, which let be the point A , by which point 
Edraw-a Meridian and parallel, namely two right lines iter- 
{ecting one another at right Anglcs ; whercof lec N'S be the 
Merigian running North and South, aud E W the Parallel run- 
ning Falt and Weit, this danc, 1 looke to the North and. South 
Columns,and there firſt in the South Columne and againſt the 
third Statzon, I finde 1253, that is 135 54 Poles, this I ſet in 
the Meridian trom A to the Southwards, and marke the point 
with the figure 3, then jn the South Column againſt the fourth 

- Station, 
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Fation, I finde 1374, which I ſet in the Meridian from 3 to 4; 
alſo againſt the firſt ſtarion, I finde 521, which I fer in the Me- 
ridian from 4to 5, Then _=_ the ſixt Station, I finde int the 
North columm 15 53, whic I ſet inthe Merithan from! 4 ts 6 5 
alto againſt rhe feventh Station,which is the fatne with the firſt, 
1 find: 1595, which Ifet inthe Metidian from 6, and it falls 
upon A, which 15 the firft Stations and this] haye done with the 
South and North columns, 


_ «+ des _ —_— 


is 
YL 


I like ſort I exprefle the meaſures in the Ealt and Weſt Co- 
lumns in the Parallel E /, As finding firlt in the. Eaſt Column 
2100, I ſet it down from A to. the Eaſtwards, and it extends to 
B, where I ſet 2,fignifying my ſecond Station; I finde next in 
the Eaſt Cali which TI let un that parallel from 2to 3; 
next in the Welt column $5 g, which I fet un that Parallel from 
3to 4; and fo Iprocced with the reſt, And having thus ſer 
down the meaſures in the Meridian and Parallel, we have alſoas 
ttalls out znthis Exampleztwo Sations expreft,namely A and B, 

| E 3 noys 
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now for the third, I rake in the Parallel with my Compaſſes 
the diſtance A 3, andictting one foot inthe Meridian at 3, 1 
Rrike an Arch nzere C; allo taking in the Meridian the diſtance 
4 3,and fixing one foot in the Parallel at 3,I croſle the afore- 
faid Arch neare C, the interſection of theſe two Arches is the 
point C, repreſenting the third Station, | | 
. Inlike ſoit, I proceed to finde the points DEF tor the fourth, 
fifr, and fixt, Stations, then drawing Lines, namely fromthe fiilt 
Station A, to the ſecond B, and from the fecond to the third (', 
&c. We ſhall deſcribe the Figure required, ABCDEEF, 
Otherwiſe, whereas here you adde and ſubſtract the ſeyerall 
diſtances 5-f South and North, as alſo of Eaſt and Weſt by your 
Compaſſes; you may with alittle more paines, add: and fubſtra&t 
them by the Penne, which 1s the better ay 
As having ſet down in the Meridian the Southerly diſtance 
of the third Station 1253, Iadde thereto 1374, which is againii 
the towth Station, the ſumme 1s 2627 ; the Southerly diſtanc: 


of the fourth Station, which I ſet in the Meridian from A to 4, - 


Again, to this 1 adde $21, ſo have I 3148,the Southerly di- 
ftance of the fift Station A 5, trom which ſubſtraQting 1 55 3, the 
Nertherly diſtance ſet againſt the fixt Station, there remains 
1595, Which is-the Southerly diſtance of the ſixt Station to be 
Jet in the Meridian from A. to ſix, Lattly, from this abating the 
Northerly diſtance of the firſt Station from the fixt which 1 
finde there alſo to be 1595, there remains ©, Shewing that Iam 
returned to the fam? Paralle), or Eait and Welt lin: in which 
at firſt I began, And in like fort, you may proceed with the Eat 
and Welt columnes,and then by the interſecion of two Arch:s, 
tinde eyery Station, as before, 

Other wayes might be preſcribed which will not be hard to 
finde of your ielfe, And as we may thus lay down any irregylar 
right lined Figure farre more exaftly then by the Protratt- 
er; So when it 15 Jaid down after this manner , we may calt up 
the Area or Superficial quantity of i very exquiſitely ; Yea 
if there: ſhould be a Plot drawn ( aceo ; A ro the Angles 
and Diſtances kere given ) after the uſuall manner <Þ 

Scale 
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Scale ſo large, that the Plot ſhould be a hundred times fo great as 
this; Yer could not the content -thereot be caſt up ſo cxactly and 
certainly, as it may be here, ; 

But I muſt not infilt upon thelz things, they may of them- 
ſelves be conceived ,. and mine intent 1s only to touch them, 
that I be not prevented of time, and by other occaſions from 
handling thoſe things which I have here more ſpecially intend- 


ed, 

But as Lhave ſaid, this courſe is chiefly to be uſed in plotting 
large Grounds, & there indecd are graduated Inſtrumems ejpccr- 
ally to be uſed : for other ſmaller Grounds, there is. none more 
fit then the Plaine-Table, 


CHAP. VI. 


Of t he Compaſſe of the Earth, and the quantity of a Ds 
gree, according to the moſt approved Ex- 
periments, Ancient and. 


Moder ne, 


Ethough the compaſle of the Earth hath 
& beene in ſome {ort obleryed by divers of 
the Ancients: Yet for ſome of them wee 
cannot certainly gather what Mcafures 
they uſed; others uted 10 Meaſure at all, 
but aflumcd the Diſtance of-Places to be 
Juch as it was cli1mated by Trayaikers to 
p be,and likewiſe the Latitude; therefore it 
will ve needlefſe ro inſt upon the examination of their Objerya® 
tions, others ofrhem which were taken by Meaſure, and which 
we may upon any good Ground reduce to our Meatures, are 
thele ak follow, | 
Willebrordus Snellius in his Book entituled Eratoſthenes 
Bat avus,cites Abel Fedas, a molt diligent Atabian Geographer, 
that lived about the yeare of Chriſt 1322, who records, thas 
> . about 
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2bout the yeare of Chritt 8259, certain men skilkull of the Aſ{a- 
- Fhemaaticks, did by the commandment of their Prince Almanoy, 
meaſure in the Ficlds of Meſopotamia ( as he gathers) under 
one.and the fame M -:1dian, from the North towards the South, 
the quantity of a d-gree, and found it to be 56 Miles or ſome- 
what more, The quantity ot their Mile, according to Alphragra- 
*#5, Was 4000 Cubits, or 6060 Feet : whence the quantity of a 
Degree ſhould be 3 3690 teet, bur of the length of their Feet 
we are ſomething uncertain, only they define it to beto long 
as the extent of 96 Barley cores laid tide by fide; whereas thc 
Rhynland-for, according to tryal by him made, is bur the extcr:; 
of 90 Corn:s ſaid in Ike manner, fo that if there be no inc- 
quality in the grains, then go Arabiax-feet are\ equal to gs 
Rhynland-fcert. But 96 Rhynland-tect are found tobe about g1- 
Engliſh-tcet; therefore allo, by the rule of Proportion, 336000 
Arabian-tect doe make of our Engliſh-feet 370222, So that 
according to this experiment of the Arabians, a Degree ſhould 
containe 370222 of our Engliſh-tect, And betore we have found 
by the Obſervations taken at London and York, and by the 
diſtance of their parallels meaſurcd, that a Degree contains of 
our Engliſh-fect 369200. The difterence is onely 3022. Feet, 
that is. about the 537 part of a Degree or halte a minute. 
He cites next Alhazen the Arabian, who 1m his Book de Cre- 
; paſenlis, declares the compaſie of the Earth to be 240060co Pa- 
ces; ſo that proportionally there mutt be in one Degree 66666 : 
paces, that 13 333333 Arabian-teer, And ſccing that g© Arabian 
feet make of our Engliſh-tect 99 3,therefore by che Rule of Pro- 
portion 333333 Arabian-tegg,make of our Englith-feer 367283: 
So that according to Alhazen, there ſhould be ina Degre: 
267283 of our Engliſh-feet differing from the Experiment which 
I made onely $3 feet ina Degree. | 
I have not (trained theſe 11umbers to bring them to this neere- 
nefſe, they are the fame in efteRt which are tet down by Srell:- 
#5 in his Eratoſthenes Batawns, who with great indultry and 
judgement hath compared the Meaſures of the Ancients, and 


che meaſures wed by ſeyerall Nations in theſe times with the 
Rh y*- 
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Rhyntand-toor, Much 1:(ſe have I trained mine ownenumber* 
to draw them up ro thele; Bur on the contrary , I conteſſe upon * 
th2 ſight of his Booke, o.ferving the great paines and indultry* 
which he proteſſerh hamſelte to have beltowed, and which 1 
doubt not but he did 1mploy un making his Experiment, and how 
he had found the meajure of a degree ro be muchleſſe then minc, 
as we ſhall after ſhew, I begari co doubr., that I had not madc 


l(uſficient allowance for the unevenneſle of the wayes, and for 


ſore {mall bendings, tomerimes to the right lometimes to 
the left, the obſervation whereof, I wings neg to ſpaze: 
time-and expence, For I didoften oblerve a mile or two before: 
mc, ſome maxke in the High-way noting the degree and meaſu-' 
ringto it in. the way, neglecting to obſerye the intermediate: 
{warvings of the way, tometimes three or 4 Degrees cowards the 
right band, Jometimes as much to the lefr, but making tuch al- 
awane for that , and forthe unevenneſſe as 1 judged tufficient, 
And-jom: men my —_—_ oo = oy Obleryation of theſe 
(ſer things thus neglected and regulated only by judgement or 
cony oo; rhight deceive me much: But they whe conhider, that 
if there be two Places a mile diſtant, that is in a right line 326 
Poles, if you. mcafure trom! one of thele places rowards the 0- 
ther, not-ur that right line, but alwayes twatving from it by an 
Angle of 4 Degrees lometimes tothe right hand, ſometimes to 
the left « 19 that other place; Ifay , that notwith- 


> 

ingall theſc ſwarvings (if there benothing clic to augment 
ptiegel it will not amount to. 331, Now: confidering that 
Lhadall the way, as occafion required, made ſuch allowance as 
kcemed convenient, and fo tound 367206 Feet in adegree,before 
I compared it with the meaſures. af by any other- I rclolved 
nat to duminaſh. not1;to entthe number thus ariſi 


Obſervations,Meatures,and Allowances ia reipe& of the Ong 
ons,- Qbſcrvations, or Meaſures of any other man; until there be 
wade ſome rumen. more evident and exact theu any yet 
extant. And 1am ſomething the .more confirmed by the neare © 
agreement of cheie. two:toftmonyes before: recited, both cxcee- 

6-3 hue inche.meaſure pie Degnn \Bux we cannotcen- 
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fidently reſt upon them, becauſe of that inc which may be 
of Cornes or Graines, for theirs may haply be ſomething grearcr 
0: leſſer then ours, 

Both m0 ee Nays hon _ — quanti- 

of a Degree Snellixs, but when he compares them 
wi his owne another way, namely placing the —ru rare earn 
ſo that they may not hie flat but be fer up edge-wiſe,and fo by 
96 Cornes to make a toot, and by fuch fect to: meaſure a Degree; 
then he finds that the quantity. ofa Degree according to the A- 
rabians, is much lefſe then by his Experiment it ſhould be : bur 
if ſome be laid flat, and others ſet up edge-wile , the Arabian 
meaſure of a Degree will a agree with his, And fo he propoſeth 
this doubt , whether the 96 grames whereof the Arabian foot 
doth confilt, muld lie Qlat or be fer up edge-wile, or fome of them 
ro lie flat, and others to be ſet up edge-wiſe, But it'is molt pro- 
ba ble that they mult lic flat, that beng. the Poſition which they 
are apt unto: by nature; they cannot be ſer edge-wiſe withour 
mach trouble, eſpecially fo many together as make the length of 
2 foot, andto the Arabian meature of a Degree doth neaely a- 
gree to: this of minc. 5 

We com? next*to heare the determination of Pralangey of A- 
lex andria, whoſe Authority and credit in the Solution of this 
queſtion 1 not inferidur to-any of the Ancients, He affirmes. 
the compatie of the Eartheo te 18ceco Sradiams, andthe quan- 
tity of on $0 Studivers; the ſame (as Strabe' faith uv his 
2 Books: ab wp vas before affirmed by: Poſcdoniie, Alfo 


canfrrms x, not 
—__ Ex- 
res diligently: raken, for in the 
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dimen{ionibus, Now a Stadium not onely amonp(t the Greeke:, 
but as res by Herodotss amonglt all other Nations of Aſs, 
and'in Egypr,did conlilt of 600 fergherefore a Degree according | 
to Prolomey, maſt containe 300000 feer , But the Egyprian, or 
Alexaxndrian-fort , was much greatet then our foot ; tor as we 
have before ſaid , the- ancient Romwar-foot is greater then ours, 
and the Egyptian-foor was much greater then the Roman: Far 
it is ofcen teltified by Hero Mechanicas, that five Alexandrian 
Feet make fix Ronan feet, And Mr, Smellins hath very ingeni- 
ouſly gathered both from Phylandes and otherwiſe , that the 
Rhynland-foor is equall to the ancient Romwan-foet ; therefore 
allo five Alexaxdrian feet arc equall to fix Rhynland feete: So 
that by the Rule of Proportion, 300005 Alexandrian feer will 
make of Rhynlard feet 360000, Bur by the fize of onr 
foot which was ſent him from the Iron Standard in Gai/ 1 
he finds it to contain but 968 ſuch parts as the Rhywiand con- 
taines 1000 : So that 968 Rhy»land feet are equall to 1000 
Engliſh, or 121 Rhynlaxd teer are equall ro 125 Engliſh feet. 
Therefore alſo by the Rule of Proportion, 360060 Rhynland- 
feet, are equall to 371900 of our Exgliſh feet, Therefore accord- 
ing to Pzolomey, there are contained in a Degree 371900 of our 
ih feet. Bur by our fore-mentioned Eperiment made be- 
rweene Torke and London, we find onely 367200 feet in a De- 
e being lefſe then Prolomies by 4900 feet, that is by £; part 
Dexre or 3 ofa Minute anid little more, ' | 
ernelins a moderne Author and leatned Phyfician, meaſuring 
the way by the Revolutions of a Wheel, ind. the Latitudes by 
obfervation,findes in a Degree 68 7ralian miles and 96 paces, the 
Pace which he uſed being more then five of our Engliſh feet : 
But becauſc he handled notthe Problem exaQtly, and 1s ſuſpeRed 
by Snellixs (though Ichinke without cauſe )to haye grounded 
his Concluſion rather upon the Fs tte of the Arabians be 
fore jet downe ( wherewith it doth nearely agree )then upon his 
owne, we will mfift nolonger upon it. * | 
_  Weemneinchehttphcero Experiment of Willebrordus 
Snallinis s Hollander , wade _ Netherlands about 20 Foo 
4 pal 
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Paſt, We ſhall not need to recite the particulars of it, being ex- 
raic at large in his Book® before mentioned, but in Conclufish 
he findes ina Degree 342000 Rhynland feer, Now a Rhymland- 
foot (as he hath there (hewed, comparing both together) is grea- 
ter then ours, and that in ſuch Proportion, as 1000 1s to g68 
(and fo much or litle more it. appears to be by that Modell of 
the Rbynlaxd foot, printed in his Booke;) therefore 968 Rhy»- 
[avid feet tauſt make 1000 of ours; and hence by the Rule of 
Proportion ,. 342000 Rhynland feet will make 6f cuir. Engliſh 
feet 35 3306. $0 that-there thuuldbe ina Degree only 353306 
feet, which is leſſe then we have before found in a Degree by 
13884 feet, that is by 55 part of a Degree' or 24 Minutes arm 
ſoarething more, Hee was a man doubtletle of ingular induſtry 
and knowledge, and of quch Exerciſe in the Mathematicks, and 
it may begwas wellexperienc'd this particular, touching the 
Geometricall menſuration of Diſtances, and he: hath beſtowed 
much, paines and diligence in. this'Experiment, as by his Booke 
appeareth, Bur if he had by a Chaine mcatured the Diſtance of 
histwo' utmolt Stations (1t the ground would permit, .which I 
{uppoſe it would not ). or at leaſt-wiſe if his meaſured Stations 
had becn farther diſtant: I canceiyc he would haye found a great- 
er Diſtance in his two utmoſt places . of Obſervation, - But if x 
man intending to find the Diſtance of two places ,. megſure.on- 
ly the os part of that diſtance, aud by .that meaſured Line and 
; 3 Angles think to finde- their true Diſtance 3 whether he dot 
immediately from thole two mealured Stations, .or mediately 
by helpe of :othe1s ovſerved_from them, he may cafily tall into 
tome notable error. For though the Probleme be exatly rrue 
in Geometrical Demonſtiation , huw ſmall ſocyer the meaſure 
be. Yet it is not ib in-lenfibleand experimelital praGtiſes by regs 
ton ofthe weakneile even of the beſt eyc,& the imperteRtion of the 
inftruments in themſelves,and in their uſe, And beſides that,there 
were many Stations. obliquely icituate; A mancannor alwayces 
hit the juſt middle of that Turret, Steeple; orother| marke which 
he obſerves;. Neither when he comes te make his Station there, 
can.he always place his Inftrumept.juſtat the concourſe of hisfor- 
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mer viſiall Lines, by reaſon of other jmpedimenits, Beſides th* 
force of the Winde in ſuch eminent places: adde moreover"that 
amonglt-1o many Steeples as there are in ſome Townes there, x 
man may at ſometime miſtake 'one for anorher, And it there 
ſhould happen no notable Error, by reaſon of any or of allchete 
Calualties ; Yet may two minutes in the difference. of che Lati- 
tude of two places be eaſily wittaken; elpecally bemg derived 
from the Latitudes of thoſe places hich are very rarely: ict 
downe true to a minute, ab wo: © 1692-2 

It itbe objected, that I might atwelt-be fotnuck miſtakert in 
the difference ofthe Latitudes of Torke and Londdn. 

I anſwer, it is not ſo likely becaule Thad the pong of 
o»ferving the Summer SoNtitiall Akirude of the Stnne m b 
laces, wherein I had no necc{ſaryiſe of the Sunnes Parallax, nor 

efraQtion, nor of the Table of the Sunnes Declinarion, any. ot 
which may cauſe more then: agſhanites errour, in finding the La- 
titude of cither place, CIT ATE 

Bzſides, if mine Error inthoſe obſeryarions ſhoifſd be full at- 
much, yet would it not in the Conclufion” be half&ſo mych, be- 
caule the difference in Laticude of the two, places of mine Obler- 
vation, 1s more then twice fo much xs thar ofhis, ru 

But let this fufhce , l:aving every man to imbrace that which 
he ſhall beſt approve. Both our experimencs' doe ſufficiently 
convince, that common errour of ———— 200000 En- 
#{iſh teet ro a Degree, beſides the conſent of other Obſervations 
vefore recucd ancient and modern, 

Mr, Szellins hath further jn that Booke of his entituled 
Eratoſthenes Batavus, with muchgyligence compared {gin any 
cient Meaſures , a$ alto the meaſures ot fundty Forraigne-Coun- 
reys with the Rhynland-foot ; and amonglt the. reſt noliſh- 
foor, according to a fize thereof 'ro him ſerit- from the Staftlard 
n Guild- Hall (from whence alſo I hadabour 20 yeares pſtthe 
lze of that foot which F have uſed in this menkabe) we ſhall not 


need to. repeat them aIF becauſe his booke is exrant paldumis'of 
them are theſe ſoRlowing;' Which we heere compared to our Ex- 
iliſþ-foot,.a 5 he hath there\dojiewo the Rhynland; chat fo any of 

- them- 
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0 
them may the more eaſily be reduced into our feet, Therefore di. 
viding the Engliſh foot into 1000 equall parts,wefhew how ma- 


wy of thoſe parts are co 
'_  Angientfeet compared with our Exgliſh-foos, 
Of fuch parts as the Engliſb-foot containes 
The Ancient Rowean-foot containes 
The Ancient Greek foot containcs L 
The Babilonian cont, 
The Alex andrian cont. 
The Antiechean cont. 
The Arabioncont. . 
 Forraigne feet compared with our Engliſb, 
Of ſuch parts as the Egliſh-fest comtaines 
The Rhywand-foort containes 
The Dart-foet cont. 
The Midalebwrge-foot cont, 
i 19 -01195” ung 
Antwerpe-foot cont. 
The Lovaine-foot contains 
The Hafnian-foot in Denmarks 
The Parw-foot called the Kings-foot 
The YVemice-foot 4 
The: Tolede-foot 
The Neriberg-foet 
The Strrarsburg-foet 


CHAP, VII. 


ntained in other ancient and forraine feet, 


IBco 
1033 
1076 
I21I1 
1240 
1495 
IIOz 


Of dividing the Log-line,anud reckoning the Ships WA). 


which the Practice of 


Nayi grounded; namely the 

knowle Jus gp er and 

Diſtance, Touching the Longitude, though it may 

WT be faund by. the otþ three, yer hitherto there 
hath nor beene dgliyeredany graerall Rule true and practiceable 


where- 
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whereby the Longirudes of places might be immediately and 0:- 
dinarily found of themſelyes, The Latitude$'of places may im- 
mediately be found by ubſervation ofthe Sunne'\and Starress, as we 
Rave formerly fſhewed in" the Appendixto the Do&trine of Tri- 
angles; The Courſe by the Compalle, the Variation being duely 
obſerved , wherein we have many good Mariners yery expert, 
this we havealſo handled in the Do&rine of Shericall Triangles, 
The Diſtance runne is found of it ſelfe by the Log-line, whereot 
we archere to ſpeake, | 

The ground of finding the Diſtance runne by the Log-line is 
me ny coj:Qurall being founded upon this. opiniqn,, that five 
of our fect make a pace,. and a thouland ſuch Paces make a Mil: 
and that Go ſuch Miles make a Degree :ſo that a Degree ſhould 
contains 300002 of our feet, But « appeares- not onely by this 
Experiment , buteyen by all others that were diligently taken. 
21d their mzaſures ro us knowne, that there is a grcater munbep 
of our feet contained ina Degrees 

There be three things (as I conceive) that have eauſcd this 
Erraur to b «ſo commonly reccived and tol:rated, The. ones for 
that it doth ſom*what counterpoiſe another contrary. error in 

2 PraQtice of Nonigtionganiely 1n the uſe of the Þ /ain-chlarrr,. 
for ch2 Errour which is there committed, by making every 


Parallelequall ro the Equinoctaall, and fo every degree unchems 
orcater thenthey ſhould de, is ſomzthing gas: Mace 
roar, whefeby th: m:aſure of a Degree is altremed Tile them 


i2dzed Kt 15,, 

For inſtance; It is evident by th: Ghb7z, that the Mendians. 
conc-uring in the Poles grow neerey 2nd neerer tog:therasthey 
towards the DP in lo wor W's rwo Mendiapopg ditkant'i 
the EquinoGtaal teng recs that is 600 mules,the fame Meti-- 
Gas fi -the Laticade - 4 deg. wall be diane lite Rare then 
490 mils. Now afunts.every milz we accountaccording ito the 
former experiment,6120 feet, then is-the diltanes. of tholc. rwa 
Meridians.inthat ParalleIncere apogee feer, Jn.like. fort. the 
Plaine-chart,; tenne. Degrees of that Parallel (as of 11 others), is 
made equall'to tenue degreez of the EquinoQull. or — 
[* 
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ſo that the diſtance of theſe two Meridians will upon the P1aix- 
Chart, be 600 miles, but one of theſe miles containes only 5000 
feet , ſothat the diltance"is' but 3000000 feet, cquall to the 


TOrmer, 


| Andalthough theſe errours in othercales doe not juſtly bal- 
lance one another as 1n this eu, bs that of the PJain-Chart 
1s alwaycs ſomething moderated by this other, and ſo. much the 
more by how much they are neerer to the forcaid Latitude, 1 
grant thatthis is only ſo, when the courle 1s neare unto the Ealt 
or Welt points; bur withall, I tay that this klnde of reckon Ing is 
(ina manner) then only uſed: For, he that runs any courſe 
nere the Meridian Southerly or Northerly, hath a more ccrtaine 


-way of reckoning; namely, his Latitude which he findes daily 


| 

i 

: 
by obſetyarion ofthe Sunne and Starres; upon which he will de- | 
pend, either negleCting or at leaſt nut regardiug his dead recko- | 
ning, Yea(it may be) neyer caſting the Logge lo muchas once 
in ſuch a yoyage having a more ſure ground for his reckoning, p 
But in a Courſe that is ncere Eaſt and Weſt (foraſmuch as there r 
35 no way diſcovered for finding the Longitude) he js driven of 
neceſſity to make uſe of his dead reckoning, _ 

We might adde moreoyer , that the principall Voyages of f 
this kinde, I meanc of thote which conlilt of Courſes much Eali- 2 
crly and Welterly,asto and trom the'Weſt Indies, and the Paral- 
lel of Cape bon Eſperance arc neer unto this Latitude of 35 dc- T 

ces; {© that as ſome of thera are more Southerly , others of 

are more Northerly. 

But to infilt no longer upon this, I ſuppole a ſecond cauſe to 
be for that men commonly deſire to have their reckoning before 
their my (as they fay) that they fall not with a place before 
they looke for it; And this comes'fo to paſſe whileft the miles 
are accounted lefle in meaſure, and fo more in number then they 


ate indeed, © © 

And thus though there may ſeeme robe ſore commodity in 
theſe errours, eſpecially when they doe neercly ballance one a- 
nother; Yer becauſe 1+ hater doe 1o but alwayes leave men 
Tm uncertainties, and oftentimes in great perplexity and danger, 
ak a 
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iis much ſaferand Cones reject them both , atid to embrace 
thole wayes which are evidetitly: grounded! -upoti ruth ,' though 
there may be in them” ſome more difficilty at the firtt, Yet 1 
confeſle , that he which reformes ore ad not mother , may 
ſometimes erre {o much the more thereby, And I doubt nor, bur 
many would reterme them both if they couldcertainly-dee fo, . 

Therefore a thud cauſe of admitting: and tetitiing this Er- 
rour ſeemesto be , for that there hath beeiſe 10: way delivercd 
from evident and ettaine grounds , for -vhe ti Ing of i, 1 
doubt not-but many have foutid Errors in theit reekdnings #- 
riſing from hence , that they account only-30edge' of dir fort tr 
a Degree; but ———_— where to liy' he flank; have 
impurcd it ſomerimes to ll Sreerage, orherwhitlesto the Varits 
tion of the Needle, or to ſome miſtake mtheir Reckonins, or to 
{ome errour in their Plots, or to forne Current or fach AC- 


cidert, and ſv the Errour hath refed unreformed, Wherefore al- 


chough the al performance of this Probleme for findi 
rey, hos! moe Earth , or the quantity ts Dover 61 
the fame, have many {ungulac uſes which I carmet tiow” touch; 
yet that whichr amonglt the relt I eheifly aimed at, wivthat we 
might have a more jure andevyident ground for dividing thie Log- 
lime, nd for reckoning the' Ships wiy or Diſtance runric more 
on any Rumbe or Poinr of the Compaſie then formerly, 
\ Andnvw to apply it-to- this purpoſe ,, we- kevve tioted before 
(Chap. #,)that by the Experiment there expreſſed, we find in a 
on the Cueuntrence of Earth and Sea, 3 of our 


Engliſh fect, Wherefore retaining Rll the fame divifien of a 


into 60 Miles or 20 Leagues (as hath beeriformerly uſed) 
+ Mile will comtwine6C1 20 Feet, of 1020 Fathomies And fo'z 
League containies 18 260 Feer,-or 3060 Pathotties; for dividing 
367200 by 60, the quotient 1561 20,&c. Thus then 66Miles be- 
ings Degree, every bile\1s/6120 Fett, | 4 
ro time of the rurmtti apt for -lint, to 
unnes -1 halfe # Mirtuiley we ay ity 
houre or four hourts, or for any other rime 
G As 


I 
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A admut there tunnes out of the : Log-line 1n halfe a minut«s$- 


ce 51 Feet, or 8.3 'Fathoms, and you wauli know ag way, 
þ e Ship makes eyeryhoure after che lamerate : 
Say by the Rule of of Proportion; | 
Ito : Minure,, give 51 Feex; 
What gives 60 Mines, Or,. 
If r Minute give 202 Fecr: 
What gives 69 Minutes? 
- And ſo multiplying,. you ſhall find 6120 Feet, which 1-one 
Mile, Orifyou w d find her way for toure houxes,. which is 
240 Minutes; ſay, 
- As 1 Minute 1s in Proportion t0-240 Minutes,. - 
 Soare Toa Feet to 24480 Feet or 4Miles : 
Or if you would have it in. Fathomes ; lay, 
As 1 + ali: is inProportion to 240 minutes,, 


— 


fourc houres,, The lik is co be conceived, if _—C &be for 
any other quancity.of time aboye or under halfe a Minute, 
Some, haye. thought that the way which the Ship maketh, may 
wag to an © Sca-man, by cxpericnce (as «0 lay)that is 
by conjeture :. Which opinion ,, makes ſome negleR the uſe of 
Sie Log, let they ould accounted young Sea-men,' But as 
he; that .zides often. will have ſome neere guefſe how,taxre the 
Pace he xides will carry him in an houre ( becauſc hehach often 
ovleryed- it, formerly) p. he which, hath "often ſayled, and: kepe 
an,account. of the $ - way by the Log, willbe atle- to give 
lomeucare eſt;mare. of. her way without the Lag, But it j8-inci- 
dem ro1lome. men to.have kucha conceit of ths their eſtimate, 
thar they thinke,; iT moxe cenaine . they the wule it ſelfe , from 
whence 1t is derived, eſpecially if it chapee to anlwer their ex- 
pectations ar fome tumes. 
Ir 3s ay alſo, rely hangh way may be knowne by two 


marKes e yory uncenaine, 
25 he gs aps ba 4 7rd p- reſpe& of che, 

dead water (as ,they cal it )by the Ships ſide. For the- water 
which is 'ncere the Ship. as draywne along with the Ship,intber. 
; motugn,. 


So 1$ 17 Fathomes, to 4080 Fathomes , the Way in ; 
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enatjon,andio much the more by how much it.is neerer. 

» Burt any defireto maketryall ofthis way, It is tobe conſide- 
red, that 17 Foot 15y5,part of a Mile; and 10 ſec. of a Minute 
i593; partot an-howe; core, i there be two markes on the 


Shup ſide diſtant 17 feet, if the*Ship runne the diſtance of theſ: 
two markes.in 10 feconds,ſhe runnes a Mile aghoure, if in 5.ſec. 
two miles an houre, if ſhe runne that diſtance in _ fhe runs 


©s Miles an houre. And fo alwayes dividing 10 ſecond: by the 


number obſeconds, in which the Ship runnes thatdiſtance ; the 
"Quotient {hewes the Miles and parts of a, Mile run'in an howse. 
But if the Diſtance of thoſe two markes be 34. Feer, itſhe 
rume it 1n 20 Jy t 15 after a. Mile an houre, if in 10 ſecond; 
two Miles an houre, if in 5 ſec, foure Miles an houre ; And ſo al- 
wayes dividing 20ſec. by. the number, of ſeconds im. which.the 
Ship runnes that Diltance, the Quaticat ſhewes how many Miles 
the Ship runnes in an houre, As ifche Ship. xunne that diſtance 
of 34 Feet un 8 ſeconds then: dividing 20 by 8,the quotient is 2 3, 
ſhewing that ſhe runs 2 7 Miles in an houre, Or, if youcan con- 
rein! make the diftance of the two markes,on - Ships fide 
tobe.g1 Feer{for the further rhcy are diſtant, the berter) * if 
the Ship run that diſtance in 30 A itis a Mile an houre, if in 10 
ſec, x19 3 Miles an hour, and to alwayes dividing 30 ſee. by the 
number of ſec. in webthe Ship is riining that diſtance,the quotient 
ſhewts after that rate how many Miles zhe'Ship xuns ip2n houre, 
Oxherwile you may_ toe. thus, diyide 1.9 Feet e979 parts, 
and ſeya3 many ot thoſe P ber on the'Ships {ide as conveniently 
ow may , (which according to the Ships length will be more or 
wer,) Then when, rhe Ship rugnes one of thojeparts mn a ſe- 
cend,ot tume 18. is a, Mile an hour ; when two , itis-rwo Males 
an hour ; When 5 15.5 miles. an houre. And in. generall, it 
you divide the nuniber of. parts runne, bythe tune of running | 
accounted .in ſecond; » the . Quotient ſhewes;what number of 
Miles ater thay rate are runne inan bore.” 
P by As, ſhe Tyne. 30,of thole aLgn,5 ſeronds, 11s 6 Miles an 
'howe, or s thirty. byfiye, the quorienc 1s (xe 3, ſo if ſhe 


\ 


* 


Lunn. 43 Q Yao: parts un.tenne. fecends; dividing, torty ,two 
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by 16, the Quotient! is 4 5, which ſheweth the Ships way at 
x ve to be after the rate of four Miles'and two tenths of a 
mile in an houre; bat Kd [-"Zi& 

But for keeping this'accoanr of rime it may be done either 
a iſle fot that} ,orby pronouncing certaine' 
or numbers: As the time wherein a manrel}s rwice 60 pronoun- 


cingerery number as faft as he can'convenicntly and diſtin6tly, ; 


is about a Minute , fo that the tirve whercin a man11s numbring 
6089 halky Minure gr 30 ſetoxdr, & whileſta manwnembring 
two/(as orc and rwenty,, rwoand twenty) 18 a ſecang,, 2ridto 
whileſt a man is numbring from twenty to thirty , isfive ſecor/:; 
from twenty to forty, tenge ſecondr, dec. but in 1mbring from 
one to twenty, you may obſeryethe ſame times, as in numbrin 

from one and twenty xwos and this will not be hard to doe; 
for whileft a man pronouncerh one andtwenty,twoand twenty, 
three and twenty, &c. there remains a certain imprefſion in the 
fantahe, whereby a'man is able in the ſame times to pronounce 
one, two, three, &c, And although this rule of numbring twice 
66 fox a minutes ſpace be not generall unto all men, ſome 
are fwiſeror flower ip their pronunciation then others: yer af- 


ter this _— a tman making triall, may frame a wleto hin 


ielfe wh may come ſomething near the tiuth. 

- But nds theſ., we come to the diviſion of the x; Your 
according to the halfe Mi e, which is moreuſualland 
eertaine, Andconſidering that halfe a minute is of an houte the 
73s part, therefore the Ships way running $.1 feet in halfe a mi- 
nure, is'a mile an houre,.it ſhe runne twice þ much , that is, 
Io fect inhalfe a minute it is two miles an houre ;-it thrice ſo 
much it is three miles an hour. And in generall, how many 
.c_— feet ſhe runnes is halfe a Mimine, fo tiaby miles is her 
way for : 

more from the Loy , that ſoit may be out'of the. Eddy ofthe 


there you make a marke for. ing, and ſox1 | 

road marke of ane knor, RE gs 

knoes, and 51 fret further;{that is x5 3feer from a», 
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another marke of three knots, and {o proceeding: looke how ma- 
ny knots are yeered out in halfe' a minute, fo many miles is the 
ſhips way for an houre. Now for that which/is veered our more 
aboye the juſt meaſure of « knot or knots you may allow for eve 

five feet, the tenth part of a mile almoſt, As-admit ſhe wnne 
ve knors and 2y feet inhalfe # minute , then is hex way aceor- 
ding to 5 54 or five miles and a halfe'in an houre if fix knocs and 


renne feet, it 19 6 52 miles m ant houre, &&c, 

But according to the commen opinion of geou'feer- to a mile, 
and 66 ſuch'twles to a Degree, there ſhould be ſomething lefſe 
then 7 tathom, namely 41 x feet ro a knot. 

And although he which veeres the Zog-/inebe careful to over-- 
hale it ſo flack that it may not draw forwards the Lopge, yet (no 
doubt ) it doth lole tome ways —_— the Ship # little as it 
is drawn by the Line, and w: _—_ E ddy of the Ships wake; 
and ſometimes elio 1 calt torwards by the winde and waves,, 
when they come after the Ship; to. that for theſe cauſes it is like 
there may ſometimes be allowedurhree or foure Fathoms more 
then is veered out, but this (as a thing-muitable and utcertaine) 
being ſomerimes more ſometimes lefle cannot be broughets any 
certaine Rule but ſuch allowance may be made for it 2s a man int 
his experience and difcrenion finds fit. 

If you would divide the Log-line, fo as it might give the Ships 
in Cemteſmes or the humdreth part ofa Degree, & fit tt to an 
Mintc-glafſe; Therrfeeing Degree 18 

36752 feet, and the 54; part thereof-45 50 4 feet; Wfyou begin 
at the marke at which you meane to turne the glaſſe and meature 
from- thence®3e feer and 3fifrparts of a foot, you may there 
place one knot: And thence againe meaſuring 3 | 

parts of a foor, there place two knots; andto proceeding at the 
end uf every 30 feet andrhree fifts, addinga knor,. the number 
ofknots which runne out in halfe a minute, is the number of ceo-- 
teſmes which the Ship runnes it an houre, As ſuppoſe there run, 


our renme knots in halfe a minute, then the Ships way is accord- 

ing tothe Cenrefmer of a Degree in' an houre , that 18 the renh.. 

part ofa Degree or fix miles. 2 Naa ©" 
; | | 
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.jult meaiurs of -knots is neare the tenth part of a Centeſwe., or 
the xoooth part of a Degree. As ifthere runne our of the Log- 
line 5 knots and 12 'Feerz theuthe Ships way for an houre 1s 5 
Centeſmes, and tenth. parts of a-Centeſwe: and the like 18 to be 
underlioed of others. | 

And after the forme of thele'Bxamples , you may divide the 
Log -line\for any other quantity -of Time , more or 1:{ſc then 
haſt a'Mane, or for any other parts of a e propoled, 

Thus havewe. handled thee diyifion of the ine , accord- 
ing to the meaſure before tound of 567200 Engliſb-feer in 2 
Degree ; Bur becauſe (as I have betorc-thewed ) the Ships way 
is commonly; more then by the. Zog-/ine it appeares to be: and 
cycry man.defires to have his ReckoningdJomcething before his 
Ship that he fall 'nox with a'place unexpected ; For theſe and 
tuch ather cauſes and for 'the rotundity of the number , if any 
man thinke ut more tafe and convenient in Sea reckonings , he 
m— 4 in 51, andio affigne to a Degree onely 360000 feet, 

c 
And 


I 
anſequently to a Mile 6000 Engliſh- feet, 
upon this ground, if 11 halfe a Mamute there runne out 50 


feet. of the. Leg-line, it is a Milc an houre ; and1o af .xoo.\Feer 
xunac out ina Minute. 

For as x Minute is in propostion to 60 minutes: . 

 » $0.18 200:Feet, t0.6000 Feet, 

Aud fa foralmuch as. tweuty five Feet is 557 part of a Milc, 
and 15 ſeconds is allo [545 part ofan-Houre ; Theretore it there 
be two marks onthe Ships fade diſtant 25 Feet , at the Ship run: 
the diſtance of theſe two marks'in 15 ſeconds, . ut. is attcr the rate 
of a/Milc an.boure; if in 5 ſeconds ,, itis 3 males an houre, aud 

s dividing, 15. ſeconds. by. the number. of, ſeconds 1n 


ſo CA | 
which the Ship nujnes that diſtance , the. quoticut ſhewes the” 


Miles and parts: of a. mile runneth an bour; But if the Diltancc 
of theſe two marks be 50. Foot, then. if ſhe .ruune it in 30 ſec. 
or halfe a minute, tis a Mile an houre.;, if in 4 y ay threc 


Mules an how ; it 4n five. ſeconds, fax Malesan houre, {tor 30, 


diyaded by. 5, -the quotient, 4 6...), And.to alwayes dividing 
39 ſeconds by the number of jeconds, in which. the Ship monges 
| R c 
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taat Diſtance ; the-quotient ſhewes. how many Milesſhe runs 
in _ Houre, m-_ gs 1s oY 

Otherwile, /if you make a on-the Ships--ade at every 
twenty Inches a when the Ship .nunties one of thete party 
ina ſecond of time ,.it is x lan owe; when'5, it is'5 miles 
an houre; if ſhe runne 18 ofcheſeparts.in 3 ſeconds, is is6 miles 
an houre; For dividing; 1 8iby-3,the Quotient 15:6, Andiinge-- 
nerall;. it youdivide the number of the parts runueby the num-/ 
ber of ſeconds ſpentin running, .the Quotient ſhewes the Ships: 
way in myles foran-houre, 

Burfor dividing the Log-lene. according. to this ground of: 
6coo Feet 1n a mule, if you intend to uſe. it with a halt: Minute-- 
glaile; then-becaulec- balfe a maruite is +34 pare ofan houre, and 
50 Feet 1s allo the. +5; part of: a milez/ Therefore when the ſhip. 
runncs.50 Feer iti halfte a minute, her way is after the rate of a 
mil2 an houre; if 160. Feet in halte. a minute, it is. two miles:an' 
houre, &c, - , 

Therefore - balte a ſcore Fathomes or more from the Loggo, 
yau may. make a marke , and beginning from thence meature 
50 Feet and there make the firit knot, and 50-Font tarther-two 
knots, and 50 Foot faither three kuots, and fo proceeding: Looke: 
how many knots is runne,out in-balte a-minute, fo:many mules is, 
the Ships (way tor an houre,. And evety-$ Fect. more; befides the 
kaots:15 a 46xch part ofa thule ;"As atthere rung. our fix knots. 
and qo feet m balte a minute, che Ships: way is:after- the rate of. 
6 54 Miles 1 ai houre, &c, there! ; 

Ando if che Glafle were for any other time more gr leilc 
then -halfe a Minute, you ,may.make the diltance.of your knots 
peoportionall, Asat. Wt were top; ewengy ſeconds , then becaul: 
twenty ſeconds is of an houre the 5747 party 1 dividg amwle whach:: 
13-6000 Feet, by 180, andthe Quouentas 33 5; therefore there 
mult be a kno at every 33 Feet and 4 Inches,” | 

It yourGlaſle be 36yeconds,-which is 2; part ofanhowe di- 
| Vide6000 by 100, theQuotient-is 60, ſhewing that there mult 

be 60 Beer to every knot z and: then every fixtoor over and -a- 
bous the knots js a re-th part ofa Mille more. 


Andi 
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And © it is better that your'Glafle 'be' more then halfe a 
minute rather then leiſe,. and 'rhe more the 'berter j\provided 
that there runne out no / main haſgny may hake in again: 


—— — 
| vide the Log- young that it might 
ihew oy way mC 


of aD - and fir it to an 
halfe dekge oy my arg \ hundreth partofa 


—_ foeryand the +4, part thereof is 30 feer? there- 
de ene ahad you intel torume th: 
Og, Poets from thence 30 | xe there make one knot, 
and at thirty fecer farther, rwo knots, &c.. Then looke how ma- 
ny knots runne out im halfe a. muure; fo raany Ceareſmes of a 
Degree is the Ships way foran houre. And io if the glafle be 26 
-ſcconds,then oyery knormult haye 36 Feet, &c. 

Now ifa man fayling betweene any rwo Plixces which lic 
neare Eaſt and Welt ons from another, haye kept his reckoning 
by Courſe and Diſtance , by wing Log-lewne fo divided , that 1 
havea knot at | 6 : (as many doe) and would xe- 
duce the Diſtance ewe places ſo found, totheir Diltance 
in fuck makes as thele of fixty to a Degree, each contal 
-we have ſaid) Coo0 Feet : The proportion in number of 
t0 theſe, 1348 &'10 5; for 6 of them make 5 of thele, © / 

As admita man in his dead CI ng 
ashath a knotat every —— kovoe raging 
our in halfe a/minute , the Ships way to be (6 inp 
Pry nn oo _— a reckoning - 

the Diftance of two places to be x 224 Miles or 
and would mow the Diſtance ofche fare plages ES 
Feerto a Mile, which 1s ame, ton Liter his ine knor 


_ atovery goeer, 


Say then by the Rule of Proporticn; 
rms nar. oF - __—_—_——} a : 99 22185 
Is PEQPACTIONTO' $a brprnnmonorhepntenrnn ©, 69897 
So is the numberof Mikes given 12:24 3877s 


Tothe number of Mikes _— 1020 ———— 2, 00860 
* Which 
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Which 1020 is the diſtance of thoſe two Places, in ſuch-Miles 
-whereof 60 make a Degree ; Orito find the ſame in leagues, the 
roportion is ; A$6 to 5, 10 is 4o8 leagues to 340 leagues, 

And thus may theDiſtances of places be found in tuch Miles 
whereof 60 make a Degree, eſpecially if with the diſtance expreſ- 
ſed in the P/aine-Chart,, you compare the reckoniings of {ome 
Skilfull Mariners that have layled from the one to the other, But 
thus to endeayour a reformation of the Plaine-Chart, were a la- 
bour to little pe ; For there the correRing of the true (ci- 
tuation of rwo Places in reſpet ofone another, is oftentimes at: 
occaſion that the ſame places are the more'falſly ſcituate in re- 
ſpe& of others. Like as it there were two places cight miles di- 
(tant, and it were required to place a third three miles from ci- 
ther of them; here it we let thethird in the middle, it will be 
four miles diſtant from either”: bur if (attempting to mend thar 
crrour) we make the third to be 3 Miles from the firſt, then will 
it be 5 Miles from the lecond ; And thus unayoidably, the men- 
ding of the one is the marring of the other; becauſe the thing 
propoſed 15 not offible, 

ſuch 1s the errour of the Plaine or Common Sea-Chars, 
repreſenting the Earth and Sea, not as a Spherical but as a Plaine 
Superficies ; not as it the. Meridians did concurre in the Poles, 
but as-if they were alwayes Parallel one to another, So that the 
raduation and projeRtion being tuch, the Scituations and Di- 
es of places, cannot be generally and truly expreſſed therein, 

But the graduation and projetion of Mercatori-Chart agree» 
ing without ſenſible errour with the Globe, there may in that be 
deicribedall or any parts of the World, according to their Lon- 
gitudes, Latitudes, Courles, and Diſtances , as truly'and farre 
more conveniently for the Mariners ufe then upon the Globe it 
lelfe ; and upon ſuch a Chart io deſcribed, a reckoning may be 
truly kept, and any errour committed may eaſily be diſcerned 
and amended, Whereas on the "Plaine-Chart it a man find his 
reckoning to diſagree, he is ſo farre from knowing how to amend 
it, that he can ſeldome conjeRure where the fault was, 

The negleR and want of thele (ys hath beene and 3s a great 


imper- 
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imperfection in as ne and Geography, For howloeyer 
there be ſome which doe daily ſet forth fot fale Maps of the 
World, and of the parts thereof , accordingto this ProjeRion : 
Yetto have them truly fuch and fit for Navigation, requires in 
the Author 6r maker of thei good Kanowledge and ſome com- 

cent ability of his owne, orayd from others, with a greater 

ave fo the Truth then to his owne profit , which may induce 

him to beſtow ſuch Induſtry , time, and expence, as 1 have for- 
metly noted to be requilite un ſuch a Worke, 

For the furtherance whereof, andof the PraMice of Navigati- 
on in generall; 1 ſhall 'endevour in the two next Chapters to 
ſhew a mcthodicall a1id orderly way of keeping a reckoning at 
Sea, more diſtin&tly and exaRtly then hath beene formerlyuted, 
and ſuch as may aptly be ſet downe in any Chart, and applycd in 
the three princtpall kinds of Sayſing ;. namely, according to the 
Plaine-Chart , or Mercators, or according to the Afch ofa 
Great Cirthe, And by a few reckonings truly ſet downe accord- 
ing to this forme, the Maps of the World and of the parts there- 
of might be much hr om, 


\ 


CHAP, VIII. 


A Formall and ex att why of ſetting dewne and per- 
felting a Seareckoning, 


Lthough the Coutſe and Diane” cannor be (0 
tfuly and certainly knowne as che Laritudc 
may be : yet we muſt endeayour'in theſe all» 
to come as neare the Truth as _ be, thera- 
ther for that ſotne reckonings mult neceſlaril 

depend wholly za them, Ando that.en 
thoſe which in their Voyagesat Sea have occafioti to rune farre 
upon any Courſe or Courſes near the Meridian, thay do well 
to make tryall of that which I have fornierly ſer dove , touch- 
ing the quantity of a Degree on the Earth and Sea in 'our 


knowne Meaur , and eſpecially in Eaft- [ndian Voyager w 
| ing 
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ling from.the Lizard in the Welt part of England to Cape bor 
Eſperaxce 11 A friche they have opportunity of making an ample 
experunent he: cot, | 

But leaving this tv the practice of the skilfull and induſtrious 
Sea-man , We com: now to ſhew an orderly and exat way 
offraming and keeping a reckoning at Sea : for which pupole, 1 
have made the Tebletullowing, which ſheweth haw much a Ship 
is more Northerly or Southerly , and how much more, Eaſterly 
or Wen, byilvg upon any point or halfpoint ofthe Cons- 
paſſe, any number of mules propoſed, 

The like Table 1 made many years ſince, and taught the uſc 
of it m Navigetion, whether it were then uſed by any other, 1 
know not,I had it of no mangbut thisI ſpeak that if any man chim 
the firſt making and uſe of fuch an one, he may have it. 

The ground of making this Table is the ſame with the former, 
For as Radins is in proportion to the Diſt ance run , So is the ſine 
Complement of the Runeb go the diſtance of North and Squth; and 
ſo is the fine of the Rumbe to the diſtance of Ealt or Welk,There- 
fore here for 16 miles upon any of the foure points from the 
Meridian, we ſet in the ſecond columne the fine Complement of 
that point , ( reduced into Degrees ) and .in the third the fine 
thereof, Asthe ſecond Rumbe or point of the Meridian, being 
23 deg. 30 minutes, the ſine Complement thereof which is 9239 
ſer in the ſecond columne againt 10; And the fine thereof 38 27, I 
ſet there in the third colhumne; and having done thus, for 10 miles 
31 every columne, the re(t may be eaſily drawne from them, 

As in the ſecond colunme, for the firtt halfe point againſt 10 
miles finding 99532, I ler the halfe thereof; namely 4976 againlt 
5 miles and the tenth go" thereof, namely g95 againſt 1 mile, 
which doubled or added to it felfe is 1990 to be fer againſt rwo 


miles, whererto adding the tame gg5, the ſumme is 2985, for 3 
miles and ſo forthe ret, | 

And thus for every point and halfe point from the Meridian, 
there are three columnes, In the firſt whereof there 1s ſer downe, 
a number of mules runne _ that point or halfe point ; the 
ſecond ſheweth, how muc 


the Latitude 3s altered ; that 


H 3 15, 


5.4 The Sea-mans Prattice. 


15-how much you are more Southerly or Northerly ipagnig 
{0 farre upon Moo Point or halfe i : The third, how muc 
youare more Eaſterly or Weſterly by running that courſe and 
diſtance, 

Fhe Numbers ſet in every firſt Column from 2 to 10, are 
alſo to be underſtood from 10 to 100, or from 100 to 1060; 
and the Figure inthe fourth place of the ſecond and third Co-. 
kumnes, anſwer to'the figure 1n the firſt, As adm a Ship runne 
South and -by Welt (thax is (South x point Weſterly)165 Miles) 
I fet down this Numbet thus ; and looking in the Columnes of 

- the firſt Rumb againit 10 (which 


—— cu 


x00 | o8t 
SW, 1. 60] $ 88] x17 x © againſt n in the ſecond co. 
Point, F 49 


ofa Mile,and tothe Weſtwards 32 Milesand 2 eextb parts of a 

Mile. If youdefire more exaQuefſe you may uleall the places, 

———— — forthe firſt or greateſt number 
100 ; 9808, 1950, which is here 100; 

W.r.| Go | $885] 1170, Asinthis ſecond Example 

Point, 5 490 97| where the Southerly diftance is 

—o.| 50 161-43 Miles; and the Weſt- 


165. 161,831 32.17 erly 32777 Miles. 
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A Table of the Northing or Southing, Eafting, or Wefting 
very Rewb aud elf eb fn OR _ 
ing to the number of Miles run upon that Rum. 


T5 


of 


E | 2Yoime'6 Poing 
21, 3967: 3 o| 
| 924] 383 


| (391174 Pos, —_ 
M |5.374,84-23y It.15|78.45 
195 


$8] 981 


196 1962 
294 | 2943 
392] 3923 
490 | 4994 


— 


390 
585 
780 
975 
I170 
1365: 


1560] 


1950 


1755 


TE 


$741] 1741 
6698] 2031 
7655] 2321 
8612] 2612 
9569] 2902 


———— 


2772 


| 4630 


| 9239 


1848 
3696 


5 $44 
6468 


7392 
8315 


766 
1148 
IS31 


I914 


2297 
2680 
3062 


'556 


24 


4989 
5820 
6652 
4243 | 7483 
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rger Example may be that before ſet down in the laſt Pro- 
bleme of 'Sailing by a Great. Circle, from Sum mers-llandeto-the: 
Dizard, pag.127. 
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As admi: I fil fromthenee': firſt NE, + point Eafterty 600 
miles: then N'Eby £, oe miles ; Eaſt North-ealt halfe a point 
Northerly , 495 mil-s: Eaſt NE, 396 miles; ENE, + point 
Eaſterly, 264 miles; E by N, 210 miles; Eaſt 951 mules ; Theſe 
Courfes and Diſtances Tier d>wue in ſuch form: as here. appear- 
cth ; wherein the firlt column, thereis expreſſed che Courfe 0: 
Port of the- Compaſſe upon: which a man failes 2 In the lecond 
columue, the Diſtance of that Rumbe trom the Aﬀer:idian; In the 
third columne , the Diſtance runne upon that Poine ; Inthe rel?, 
theDifference of Latirade, and departure from the Meridian in 
Mil:s and remth parts of a mile 


"ig Rumb Dita. 
Conrſe | fri me.| miles. 


—r—_—_ 


| North | Seuth.| Eaſt | Weſt. 


— 


| 
| 


NE," | North | © 
| Po, E, | Eafter-| 600 | 38.6 | 463.8 
ly 47P. | Bl 5 WM 
NEbj NEaft | 300] | 166.7 
| E, 5 Point | WE: 
ENE; | NEaſt | 1985 
| $3Po, | 424 
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(In all whch isto be conceivedgthat the Variations are allow- 
ed) {9 thatat the Foot of this reckoning, 1 findeithe tatnme of 
the North colamne to be 1647 2 we 1 and (the furtme- of the 
Fatt cohimn 2920 milcs almoſt, the'firtt, namely 7047 mitescon- 
v:;ted intodegrees, 1s i degrees, 27 min, the difference of La- 
ritude, which added to the Latitude 'of Swmmers-Tland; '42 deg. 
25 min, (where this reckoning began) the ſumime is 49 deg. 52 
min, which is the Latirude of this Kit place where this reckoning 
endcth, So that according to 'this/ account, the Ship is, runne 
into the Laritude of gg deg, 52 min. and hath alcered K Longi- 
tude to the Eaſtwards 2920 miles, of fuch miles whereof 60 
make a degree of a great Circle, | 

Fheretore,, if you ſet downe this reckoning on the Plaine- 
Chart , you mutt make point in the Chare' that may be'in the 
Latitude cf 49d:g. 52. min, and to the Battwards of Summer 
11ands (where this-reckoning began ) 2910 miles, char is, you 
mult runn? @ parallel (with your Coinpaſſes or otherwiſe) on 
your Chart in the Latitude of 49 deg.'5 2 tity; and croflethe tame 
by.a Meridfan, which may be tothe Ealtwards of the Meridian of 

wmmers Hands 2920 miles, and fo-the point of the/ intexrieKtion 
of this paraltel and Meridian, is the Traverſe pointor poinc in 
the Chare repreſentng the place where the Ship 1s in 'thevend of 
this reckoning, 

Burr'if you fer downe this reckenmg on Mere ators (hare, you 
muſt alſo find a point g. thee may be-t-che Latitideof yg drg, 52 
min, and may hkewife be to the-EaRtwards of Summers 11ands 
2920 miles, which 18 done by runttingwith your compaſſes a'pa- 
rall-1 inthc Laritiide of gg dey, 52 rm, afid crofſingthe ſame by 
a Meridian which rtay be to the Ealtwards of the Meridian of 
Summers Ilands 2920 tailes, the point of the unnterfeRtion obthis 
patallcl with that Meridian 18 the'rrayerſe point, repreſernng un 
the Chart the place where the Shiprhen 15, | 

For'it is to be conceived inthis Chart , that the' Uegrees of 
the Merdiah' intercepted berwerne the Latnudts of rwo' places 
art a$ a ſcale tor thofe two places, to nicaſyre —_— dif- 
ference of Larirude, bur Hkewiſe their diſtance in'their Ruwb, as 
alſo the diltance of their Meridians. Bur 


But becauſc it often falls out, that in failing from place to 
place, a Ship runnes nor neere the Rumbe of the two places by 
many hundred Miles, yy in ſailing by the Arch of a Great 
Circle, which is the molt exquiſite manner of lailing,and where- 
M1 a man ſhifts his Courſe often, and runnes much further in onc 
Latitude then in anothex; as by the former Example may appeare: 
- Therefore once in three or foure dayes, »r ſo oftenas you alter 
your Courſe much, you may t er or let downe your recko- 
ning out of your Booke into your Chart, As in transferring the 
former Example , you may ſer downe the Northing and Ealti 
at eyery of the Courles ſeverally , but for brevitics fake we will 
bring them into three parts (and to allo we ſhall not much erre,) 

Aud thus for the two firlt Courſes, namely NE, * point Ea- 
Rerly 600 yn NE by E, 3oo Milcs, I find in the North 
.columne 547 miles ; and in the Ealt columnc | 
913 Miles, Alſo forthe three next Courles, North | Eaft. 
tumming up the North & Eaſt columns, I find 547| 713 
the —_—_ to be 459 Miles, and the Ealt- 459 ! 1050. 


ing 105@ miles, Alſo for the two latt Cour- 41 | 1157 
ſes, I hnd the Northing to be 41 Miles, and "1047 2920 
the Eafting 1157 miles. — 


Now to transfer theſe into the Chart , I confider that 547 
Miles is 9 deg. 7 minutes , which added to the former Latitude 
32 deg. 25. min, makes Latitude 41 deg, 32 min, In which Lati- 
tude Irunnca Parallel, then confidering that 913 Miles is 11 
deg. 5 3 min, I take this 11 deg. 5 3 min, inthe Meridian, aſmuch 
above the one Latitude as bencath the other, namcly trom 31 
deg. 09 min, to 42 deg, 5 3 min, and this 1.ſet in the forciaid Pa- 
ralle] from the Meridian of Swwmers-[laxds to the Ealtwards, 
and there make the point B, then reducing 459 Miles into deg. 
at makes 7 deg. 39 min, which added to 41 deg, 32 min, makes 
Latitude 49 deg, xx min. Allo the Eaſting 1050 nules arc 17 
deg. 30 min, the halfe whereof'$ deg, 45 min, I take in the Me 
ridianfromaboye .41 deg, 3 2 min, beneath 49 deg, 11 minutes, 
Aamely from 41 deg, 29 min, to Fodeg. 5 min, And this being 
laubled (becaulc ir 15 but the halfe) I fer from the Meridian - 
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the | ny; of Traverſe-point B, before made, in the Parallel of 
4 ig 11-min, making-there another prick D. Laftly, 1 adde d 
the No 


rthing 41 miles tothe former — I2 min, 
the furme is 49 deg, 52 min. the Latitude of the llel, to 4 
which T'am now come , wherein I am to ſet downe the Eaſting al 


1157 miles; This therefore converted mto degrees of a Gy oat m 
Circle , make 19 deg, 17 min. I take therefore one degree of the 
Meridian , about that Latitude of 49 deg. 52 min, (becauſe the 
molt partis nuw.in. that Latitude) namely from 49-deg..30 min. 
to 5o deg, 30 min. and ſet the ſame in the foreſaid Parallel from 
the Meridian of the prick D laſt before made to the Ealtwards 
T9 times, and” mareover 19 min, taken at the ſame Latitude, 
and this/reacheth to the poimt E. And fo 15 all this reckoning (et 
downe,'andthe hike 1s tro-be underſtood of-any-orher ,, which 
though in expreſſion it require many words for plainmels : yer 
1s there yery licle difficulty more in the Praiſe, then there is 
in ſetting doyne a geckoning on the Plaine-Chart, = 


; CHAP, IX.. 


A more anole -Ex.ample, together with a larger Table 
for the keeping 4 reckoning at Sea, 


= Aving thus (in a more generall manner) ſkewed 
gr EI how to ſet downe a reckening of the Ships way, 
AY tor eycry Point and halfe pour of the {* mpaſſh 
a this to ſome men might ſceme lufficient; 
| SET becauſe a Ship doth not allwayes make her way 
=. ood as ſhe Les nor doth her Leeward-way 
always fall jultly uponva.wbolc Peint or halfe poinc or quarter; 
'S that though a Ship ſteere away 77 


And mortover, con{iderin 
any Point of the _ e,yet her true way, by reaſon of the 
oint towards 


Variation. of the Needle, may ſwaiye from that 
the one fide or towards the other, three or tour degrees, or more 
orleſſe; and notalwayes a Point or half Point, or quarter; there- 


fore I. have thougkt it requiſite to ſet downe the. T able-tollow- 
Fe” Ing 
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ing to every (ingle Degree : and that a man mightthe more, rea- 

dil with one or two Entrances have his deſi ire, I have allo enlar- 

ed the number of Miles unto 160, The ground and way of ma- 

Finghi Table diflers not from the former, and it is to be uſed 

almolt inthe (elfe fame manner : wherefore we ſhall uſe the 
more brevity in handling of ir | 

Here followath a Table of the Northing or Southing, Eafting 

or Weſting of every Degree from the Meridian: Avcora- 

mg $0 the number of Miles rnnne npon that Degree. 

Which for breyity fake we will call-— 
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Now for the forme of ſetting downa Reckoning akhoughhe 
which is accultomed to kcepe 1t 1n this — uſe 
and practice diſcerne how to,order it in a better way than I can 
preſently preſcribe or thuak upon,becauſe he hath occaſion often 
to conſider it in every particular: yet in the meanetimic I ctr» 
ceive ig will be fit. to hays a book in folio, that is, two Leaves to 
a ſheer of paper, and to keep the left ſide of your Book yoid, that 
you may Write there inall ſuch Occurrents as you ſhall think re- 
quiſite, As namely, the Winds and the Points of the Compaſe 
upon which your Ship lies, and -whatallowance: you make for 
Lerward-way when you Saile by Wind, the —_ of Glaſſes 
or Hours, and how many Knots or Miles in each houre, alſothe 
Latitudes which you finde by obleryation ofthe Meridian-alti- 
tude of the Stars , and what elfc you ſhall think remarkable. 
But before all this, the title of the V oyage intheſe or like words. 


T he Journal of our Vo yage. intended by Gods aſſiſtance 
S.I. in the Latitude of 32 deg. 25 min, to the coaft + 
. of England, &'c, 


The right hand Pages, or the right (ide of your book thro = 
ol be divided to Cohn? as in the i | 

-otlowing doth appeare. In the firſt Columne may be e ed 
the 'd4y, m the ſecond, moneth, or atleaſt once. in the top of the 

5; likewiſe in theſame ſecond Columne, being large eridugh 
alrit 


be-ſet down the-Lariruder which you find by the Aſeridiar | 
Irie&k; of the Sunno at ſuch tintes as you make obſervation, In, - | 
the third Col, the courſe (the Leeward-way, ifthere be any lecs 
ing allowed.) In the 4, the variation of the Nedle. In the y, 
(having made allowance for the Variation) tet down the angle of 
your Rumb withthe Meridian inthe Col, ſet do wn the -di- 
ſtance im miles runiupon that Ryme. Inthe 7,% g, and 10 Co=: * 
lumns, the NN; —_ or Sourhing, E aſting or Weſting, ther 
anſwerips2s _ {ha!lfinde it by your Table. Inthe 11yyour : | 
Latitudes by AR Et laſtly, inthe 12 Columney 
y at luch tium2S as y firretty ſer down your Loygr | 
fr che place trom wick rs Rt RE [ifter- | 
enceot Longitude from place toplage, | TV nl | 
| P | -Day- 


34d. 257 


LT 


ITT 


_1134.24102.38 


INNS 


£326. 46' | 
24 EL 
AY 


* 


3PO.T nwelt, 
en e$ dec, 


Z no, welt.||, 


329 


00. 588] 


588 
4 | 494 


— = 
Thecorre&is by obſervar.) is $0] [ht r10| 


[588] 


=& | >a ( 


80g 
__ [#53 
89 
631 
x09 


jd i 4. 


 ſargo] 


Y | 3$7+4© 


hear 


_—_— | -: 


| 35-56 


—_ — | EImm—r—y 


I C075 FE 
o8| 


24\.39d361 


| .Uzr2s| 


{4309| 


(1222s 


326 
254 


237|_ 


RAZR 
146 za 
$412 435521, 


—— 


Y - 


ſEE 
151 
934 
616 


| [e454 
oo ns 


—_ — \ 


47.02 


3 


94 


* 


|| Sumame is 2444] ſ6301 


"1956 
[152] [467 


J2 13% 


i Latby ob ſcourl, Vatk g. fr3jþdi. in aft, ar, bycLongi-, 
Gvatin aſſoci miles a. b fk. >= tude. | 


Hl 


; ned] 


©. 100|25 966 
[ne756g 68 [176] [657 


de, ne 76d] 98 237 951 
Summ is 12.16 | laoro] 1149521465 2 


wie «3 ww] ts 


168 


96 ||. 


60 || 


1 


FR | | 

Summe is 219 196: Tr | 

Correftion 2 =[ _ 

[|__| 11g] nal Nyo.eg 51:43] 
- eBgzd 60 y-_ 9.8 

Re —. _—__ oh | TY | 
She I (520 9.54] 

is! T10rJume|_| [49.54154-53 


FJ [bf HIER 


 m&> - " The Sth-mans Pretice. 

For an example, we may frame 2 reckoning berween the two 
places before mentioned, namely trom S427mer-Tlands to the 
Lizard, whoſe diſtance Jn their Rum we thave befotk ſuppoſed 
; to be/3299 miles xs lome Charts'make 1t,agd conſequently their 
' difference of Longitude 90 deg, Twould npt be underſtood as if 
' I affirmed it tobe {o much, for I ſuppole it is 1:\Te,I was there 
indeed about 2 © yearcs pat and ſurveyed it,and their kept a rec- 
+ koning both outwards, and homcwaids, but I have (loſt thoſe 
reckonings long ſince, and have forgotten What they were, and 
in this caſe it matters noty, for whether the ms be ncare 
- the truth ornot, it ſerves luſficiently ro exemplifie the rule, thar 
' being the end for which it is vied. But if chere diltance be 3299, 
ſuch miles as containe onely 1006, paces ip1 a mule, the lagge be- 
"Itg reckoned in ſich miles as we haye befare-mentioned;name- 
ly infich whereof. 60 make a de&g.er of a great Circles which as 
we fitide Comaine 6120 teet na mile: there diſtance will be lit- 
tle more then 2695 miles; and conſequently, the diflerexce of 

eude-lictle morethen 55 + degrecs, won 

Ler us. therefore, lvppole the difference of Longitude between 
thoſe two places to be 55 degrees, and there Latarudcs tbe the 
fame as betore, yamely of the 1 32 deg. 25 min.and of the other 
50 degrees. And ler the Courles, Diltances and» other obſer- 
_ vations from Summers- [lands to the Lizard be fuch as before is 


| Thisfirſtenrance in this Journal (which is the 20 day of Fy4- 
13 thus to be unde{tood; nametythat from the time of 

ferting [ail ( which we ſuppoſe to be the 19 of Febrxary)cill the 
20 day at noone, the Ship lies away and makes her way good up- 
on the Northealt and by E. point of the Compaſle: bur & Vari- 
- ation being 3 deg, torhe Weltwards-( 9 in the fourth coumne 
appcares)the —_— which ſhe hath run is from the North 
cathe Ealtwards onely 48 dey. 2534s expreſſediin the 5 Colunu 
' (a ivindred 485 deg bur the Z deg.we omit as forthe other cir- 
—_— not to regarded ) upon this rumb ſhe runs 78 

hl 


find 
tie Bilhing 57 milo, a herein the 7 and 9 columns is expret 


as ijthes calumne s, and anſwerablethere;o 3 
the gbiebefo ingadeNottingrobe $5 milo 


= ww rx = 


Dr 


The Sea-riiens Prattice; Iit: 
by th21e numbers 522 .and 529 (for the firſt Ggute tawards the 
right hand fignifierh the tenth parts of a mile, the reſe Miles, ) 
Hence then the Northing being 5 2 mules, if that be added te the 
Lacitud2 from which it 1s reckoned, namely 42 deg. 25 min, it 
makes che Latitude here ro be:3 7 deg.17 mas inthe 1r Column 
appeares, In like toctythetecond cntrance being the 2 1 of Febyu- 
@ry, ſheweth chat trom the 20 day at noone to the 21 ſhe made 
her way good upon Northeaſt and by Ealt point ofthe Compaſle, 
bur the Variation being 8 deg; Welterly, the angle of the rumb 
with the true M-ridian was from the North tothe Ealtwards 48 
deg. and {v [ailing 130 miles, che Northing is 69+4$ miles. and 
the Eaſting 74 75 m:les; 15 that the Laritude now 1s 34 deg. 
24 min, and the like is o be undertrood of allthe reſc, | 
- Touching the Longitude expretſed inthe laſt columne,alchovgh 
a reckcying may be kept and fer down withour it, yet it is Sf 
very 290& ulcand how to conyert the Batting or Wetting (that 
' 4 miles expreſſed in the Eatt and Welt columns of your 
Journal) jnto deg. aud min, of Longitude;we will ſhew after- 
wards, as allo how you may ealily correct your courle, and give 
the true courſe or rumballowing the Varation. - 

Bur firſt to proceed with ers. nabtr—r the Meridian 
altitude of the Sun upon the 23 and 240t February I finde that 
my Latitude upon the 24 us 39 deg. 36 min, whereas oy dead 
reckoning it is but 39-deg.:28min, fo the diffetcuce is $ zavre 
Northerly: but being well aflured of the Latinide found by,Ob- - 
ſervation, I corre the dead reckoning thereby, which nay be 
done by the Rule of Proportion ſaying; 

As the Summe ofthe North Columne zr25. Co : ar 6,x0515 


To the ſymme of che Eaſt columne, 430e * 6 

So the forcſaid increaſe Northerly +, $o : ; 9030p 

To the increaſe Eaſterly, - Io 2,041 71 
that i914 Miles: for he Ge lace towards the right hand is 
onely for the tenth of a Mile, . n Bed 

\Fhe fame may oy ofa be found without the Rale'of 
Proportion by the foregoing T able , onely for looking there 


under the-Degree upon w {ch ] have failed ; namely, under {+ 


112 The Sed-mans Prafiice. 
deg.for 8 miles or $0 cenths of 2 mile, though I f.nde not the 
ſame exaRly,yer I finde one which 18 ncere 1, namely 82,and a- 

2in{t ir in{ the next collateral columne 113,which is 11 -4 miles, 

being cob much by ++ of ,a mile, becauſe the other is roo mrch 
by 4) T adde-eh-r2fore in the Nonthcolumne ofthe Journall 8 
miles and the Ealt eolumne 11 miles: And io whereas by dead 
reckoning, the Northing was but 3045 mil:s,8 the Eafting 
419 miles:now having corrected it by obletyation,tleNorthing 
5 312 mil2s, and Eatting 430 miles. 

In like fort upon the 27 day,l ſhould by dead reckoning be in 

_ the Latitude of 44 deg og min, but by a clcare and good obſer- 
yation I finde my lelfe in the Latitude cf 43 d.g. 55 min. that is 
not ſo much Northerly by 14 min. therefore to corre it I qu in 
the South columne 14 mule or 140 tenths, and ſeeing my courſe 
was betweenethe North and the Ealt, and that I finde my ſelfe zo 
be leſte tothe Northwards, that is more to the Southwards then 
my reckoning,therefore in probability I am allo leiſe to the Ealt- 
wards, that is more to the Weltwardsthen my reckoning; but to 
finde how awch,I look in the foregoing Table for the degree u 
on Which I have failed, being from che North you of the Meri I- 
en 16 the Eattwards 60 deg, and under 60 deg, I look for 14 
_ or 140 tenths, and againſt it in the columne adjoyning 1 
242 which Lltct down in my Journal in the Welt column, 
and fo {ubltrating the firlt fromthe North column, the othcr 
from the Eatt : Ifigde that whereas by dead reckoning I ſhould 
be to the Northwards 273 55 miles, and to the Ealtwards,q6 552. 
Now having correRted 1t by obſervation, I find that from the 24 
day til this time: I have run more Northerly then I was by 259 
x5 milrs, and more Eaſterly by 441 55 mals, 

But if your courſe be necre the Ealt or Welt, it may ſuffice to 
cortect it in Latitude only, as in the example of the 8 of March 
a__ for in that caſe you cannot correRthe Longitude but 

om ſome further ground, 

If there be any current you may note i as is done, an that Ex- 
ample following the $ of Merch, . . 8 

Now if you would fet down this reckoning upon. the Plain 
er Common Sea-chart: Fuſt, if youdeſue rg exprefie wy 

ys 


The Sta-mans Pradicts 11; 
dayes account, you may begin for the 20 of Febraary, and mak*® 
a prick m your. plat that may be fromthe place from which you 
\-c ſail: ro the Northwards.g 3.5% miles, and t» the Eaſtwards 
57 75and ſowill this poinc#e dienc from the place of your ler” 
ting ſaile 78 miles Noitheaſt , and-almoſt a quanter of a point 
Eaiterly : then for the 21 day you make a r Prick, which 
may be fcom the forme to the Northwards 66 53 miles, and to 
the Eaftwards 74+: miles, and to you may proceed with the 
relt, And thus you ſhall havea-Prick on the Plot for every 
day more exacty ter down then could be done after the ordina- 
ry on by Courte and Diſtance, or Courſe and Latitude, ef- 
pecially becauſe in lining the Piot, there are not, nor cannot 
convenently be dzawn any more then the 33 Points of the 
Compaſſe; to wit not halte Points, quarters, or ſingle Dgr 
grees 

But if you defire not to {et down every days reckoning 
(which is not neceflary tg be done )+you may (cr down ever 
of the Summes as they are corrected by obſeryation alter the telf- 
{zme manner, 

. Or you may add together all thoſe ſummes, and fo the 
lame tocal oft the North cohumn will be 1049 miles, and of the 
Ealt Columne 2345 miles ; therefore in the Meridien of the 
place from which you depart, y cu may fer down ts the North= 
wards of that place 1049 miles, which will fall in the Latitude of 

9 Degrees 54 min, almoR, and fromthence inthat Parallel ſer 

own diretly to the Ealtwards 2345 miles, andtchere make a 
prick for the place where the Ship then is the tenth of March, 
and to 18a l this reckoning let down at once. 

If you keepe reckoning according to Mercator it will be re- 
quiſite ſomcimes to ſum up your reckoning palt, namely ſo often 
as you make any.nomble alteratioa in your courle: Andſothis 
r2ckoning orany other may be ſet down almolt as calily on 
Mercators-chart, the diff:rence is, that here you mult often al- 
ter your Goalegbecaule the deg, of Latitude on this Chart are not 
equal but grow greater and greater towards the Poles,Now then 
the diltance of two places is: to be mealured by that part of the 
Hrriddan which is 1ntercepted berweene the $ of thoſe 

wo 
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rw places; Or if bothplaces lic in one and the ſame-Larirnfe, © 


their Diſtance is meaſured by a Degree or other eſſe quanticy, 
taken about that Latitude ; name F aboye,and halfdenearh! 
Wherefore if you would Frick or Trayerſe-point in 
Mer cator5-chart, anſwering to your reckoning for the firſt day 
"namely until the 20 of February art Noone ; it appeares by your 
Journall that Prick mult be to the Northwards of the pJace how 
which you departed 5253 Miles to the Ealtwards 57 ,2 miles, 
| Now'in ſtead of the North or Sewthcolumnes,you may more 
ronveniently uſe the laſt Colume but one, (hewing inwhat Lati- 
tude eyery account doth fall ; aud fo it appeares, that the Prick 
for the 20 of February mult be in the Latitude of 33 deg, 19 min, 
Therfore in the Meridian of the Swmmer-1lands from which you 
departed make a prick4ti theLatitnde of 33 rg, 17 min, and 
from that Pricke ſet down to the Eaſtwards in the fame Lati- 
tudey7 myles,& where it ends is the Trayerſe-point anſwering 
ro the 20 of February :the like may be done for the 21 day, and 
ſo for all the reſet. This 58 Miles may be taken in the Meridian 
trom the Latitude of 32 deg, 32 min. to the Latitude of 33 deg, 
20 min, or otherwiſe you may take the halte of it which is 29 
Miles about the nauddle betweene both Latitudes and double it, 
But it is ſufficient to ſer downe the fumes of every two or 
three dayes accounts, or (o often, as there is any notable Diffe- 
rence in your Courſe ; Thus jf you would make a Prick in the 
Chart anſwering to the 21 of February being the firſt Surhmie; 1 
ſceby the Journall that it muſt be in the Latitude of 34 <eg-24 
min, and to the Eaftwards of the place from which I . departed 
I 3 253 Miles, Thertore inthe Meridian of the place fiom whence 
1 departed,I make a Prick in the Latitudeof 24 dey, 24 min, and 
fromthat Prick I ſer in the fame Latitude tothe Fae ds 1327? 
Miles, and where it cnds 15 the Trayerſe-pointianſwering to the 
21 of February being the firſt ſurume, This 13 2 miles may' be ta- 
ken in the Meridian within,or a litle without the rwo Latitudes 
as before, namely from 32 deg. 20min to y4 deg, 22 minutes, 
In like fort if you would make a Prick for the fecond ſumme 
being the - February, ic there appears that it muſtbe inthe 
:Latitude of 39 deg, 36 min, andto the.Eaft wards of the _= 
verſe 
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( as forthe moſtpart ir hath ) the ſhip doth not make her way 
upon that Rumb or Point of: the .Compalle which ſhe tcemes to 
'laileupdoſibur either more 85/rhe gage hand-or to the left, ac- 
-cordifig ds the.!Variation- 8 towards 'the'right hand, or towards 
ahe I:& arid that ſo much towards the one tide'or towards the 0- 
ther as that Variation is: We fpeake uot here of Leeward-way, 
{but bf the-Vaxiation oncly. Therefore for the ſolution of this 
Priblemeyournatt know howmuchthe Variation is,and which 
Wayhi nd fowghis nisy bedone, we have briefly ſhewed upon 
«hex GaloofoRighramy ted Spherical Triangles andabe- 11 of 
-Obligne: which knowne, you may find the Angle of the Rumb 
-e Lane of your Ships way of the Meridian : beingithe thing: 
thts 2rofdems #equived,// (11 O  / 
OA FRA of ' rhe! 5 ol te and: hlf Point of the 
e _ LEW 


C 25h "wirh phe FMeridian. 
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For the effeFing whereof , we will ſer downe two wayes ; 
the one by the Pen aloney the other Inſtrumemally. Tf you do it 
by thePen.alonegalthough tt be nothard to find what Angle eyery 
poiht or halte pouit'makes with the Meridian ; yer for your fur- 
thereaſe hereut, I liave expreſſed the {ame-in the Table before- 
gong; the quarters of -Paints T have omitted , becauſe the Stet 
rage upon aquarter of a pownt 15 very uncertaine, (the points be- 
Ing undtyided'ns viially they are) tzx aman by his eye iS able to 
gueſle yery neerely which 15 the middle berweene two points, 
but he cannot guelle fo neexely which is the tourrþ,part, Yer if 
you deſire any quarter you may adde to the; next before-going 
almoſt z Degrees, namely.2 degrees 49 minutes, - -_ ! | 

Now th:n by the Magneticall Rumbe'or Pojnt of the Com; 
pal: and Variation given, to find the true Rumbe, you! arg49- 
oIcrverthele ewo Rules tollowing, + .-->\ ;V; F 

1, If the Rumb and the Variation be both the ſame way from 
the Meridiaw.( namely bork to the right handpr b#th to the left) 
adde then together, and that ſumme +5the trap, Ramb from y 
part of the, Meridian, j "—_— 

Yet if that ſumne txCceed 90 degrees, ſubſtratt it from 10 de- 
grees,the remairer is the Rumb from the oppoſite part of thy Mfe- 
ridian, / : J | £24 4 

2 If the one be towards.the right hand, the other towards the 
left, ſubſtratt the variation from the Rumb, and the remiing 1s 
the true Rumb., . "> ſO DARES AR 

Yet if the Riypb be the ſmaller number, ſubſtraft it from the 
Virialion 3 andthe remainer is the true rumb the.. other WAY, 

Ukeſs Rules we ſhall endeay2ur to )Multrate by examples fol- 
lowing; me | 

Buy firſt, for diltmRious ſake, we fay the Rumbs or degrees 
from the North towards the Ealt,are towayds the right hand and 
ſo from the South towards the Welt ; but fromthe North ro 
Weltwards, on the left hand; and ſo froty, the South Eattwaxds: 
Foragnansface being towards the North, the Ealt is on hus right; 
hand, and the. Welt on his left : &&. [5.3 

Iri hike ſort for the variarion of che Compaſſe, it it have EaltFt- 
ly variationghat is,if che Needle and Flower-deiute of the Card 
| 14 2 (15. 65Q 3 — | Rave 


LS 


jo | Tl Nei was Priffiee 24 


WE CHAP. X. oe 
Of the Variation of the Compaſſe , £»d how to reftifie a. 
1517 11, Conrſe byche Varian kpowne,, 

PLoOHy Nongh afl the Myfferies Which God hath' of late 
| yeares diſcovered: to. the Warld for the furthe- 
/ rance of Navigas ion ore __ more nece/- 
EN Ts 0 bot pore. 
Fee he Neale red mb th Loon, 
in te, .Occan where gll-Land-matkes hue 2.54 
even in the darkeſt Nighes andcloſelt weather when neither Sun 
nor Starrevare to be ſeeng } The Mariner (as it were by a Meſs 
ſenger yt from, Heaven ) is taught which Way to dur his 
ip 5 yeag.s it Were gtgompanied wich a guide rawards his de- 


bedke coniched, befides orher Grange properties hath 
Wal richobo prigric bat 
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2nd induſtry , uſerh 1; for though in. ſome 

ave no, yet in. toolt parts ofthe Warld the Nonh' and 
Dune. the ye longd, variarion, orch 
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hnophe hougire Lapd iqme men aghervaiſe learnedbefore 

this Propertic was tully Seovered, have ang] thacthis be 

ſome blemiſhand imperfeQionr in a ſtone ſo precious * Burft is 
fo farre from being an imperfection, that it makes it ſo much the 
more y__— Yet ( as I have ſaid) not withour the Induſtry of 
kim that. uſeth it, He that is. negligent or unskiltull to obſerve 
it, eſpecially in Voyages and yarious Courſes, may be led 
into many dangers by jt , beeaule he frames not his mind tothe 
Rule, but the Rule to his mind; unagining it to ads 2 ago 
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and hence I ſuppoſe, ſp'ang that Cuſtome of placing the Neodl# 
or #yarsa Pont or halte-a point tothe Eaftwards of the North” 
pojar of che Card, thinking by this meancs to ſhun the labaiirof 
obſerving the Variation, which indeed they might, if the Varia- 
tion were rhe-ſfame 3n all Places ane at aU Times but becault iriis 
not;this doth often increale the Errour, | 
Bur he-chat diligently obſerves the Variation, finds (as1 fay) 
no prejudice in it only it requires daily, or once. 1n1wo 
daycs halte an| houres worke;and this labour'tdoth abundantly 
recompence; for bythis canes he knowes ar the preſent howts 
dixe his Courle, and for the future, by thoſe! notes which he 
keepes of the Variations arid Latitudes by him obſcrved, he 
knowes (comming that way againe) when he drawesneecre to 
an ky thoſe placrs where ſuch Obſervations. were made, and {s 
I the more certainly withany place intended, + 
© There is further diicoycred of i a motion or alteration in 
the Variation of the Needle,and this is ſcarce yet certainly dif- 
overed. Bur comparing the Variations which were objeryed 
bout fifry = paſt , with the preſent Vanjations : It appea 
they arc leſter Eaferly and more gas by 6-«r 3 D 
then they were at that time, For whereas the Viration -ha 
formerly beers obſerved neere Londow to be 11 5 Degrees tothe 
Eaftwards,; it doth now ſcarce exceed Lone And _ is 
the like alteratiow (ay Thave heard by ſome Mariners) othe 
pazts of the World ; which we now leave to ths furcher diſcove- 
of Time and. induſtry, and come to ſhew how to xeetifie x 
Oaks by the Variation knowne, 


© The Point of the Compaſſe 'upen which o ſaile,. and the 
” PIE Vein the pe we find the Rambe or 


Degree uponwhich the Ship hath madg -; 


is bet that the Afeedlo or Wyars be-placed dixeRly winder 
| theFlower-dzlucc, or North and. Sout ounts the | 
and\o in the Rutcsf | | | | 
then it 18 tobe under{tood, that the Needle hiv! 
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( as forthe moſtipart ir hath ) the ſhip doth not make her way 
"upon that Rumb or Point of:the Compaſle which ſhe ſeemes to 
'taileupdnybur either more 5/the rigthe hand-or to- the left, ac- 
-cordig ds the: Variation rowards 'the'right handy or rowards 
ahe I:f; arid chart fo much towards the one fide or towards the 0- 
ther as that Variation is: We { uot here of Leeward-way, 

(but bf the Variation oncly. Therefore for the ſolution of this 
Priblemryou matt know how muchthe Variation is,and which 
{nayhi And-howahes nisy bexdone, we have briefly ſhewed upon 
ahe- 4 Catovfofighramp ted Spherical Triangles andabe- 11 of 
Oblique which knowne, you my find the Angle of the Rumb 
er Lane of your Ships way of the Meridian : beingthe thing in 
this 2roflem gequizedy/ (11 1 an 1 me 
A Fhlt of © the?! Ds, alin and half Point of the 
Comgaſſe with the Meridian, *'-- - f 
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For the efteFing whereof , we; will ſet downe two wayes ; 
the one by the Pen aloneythe other Inſtrumemally, Tf you do it: 
by rar paws rome it be nothard to find what Angle eyery 
poiht or halte-pouit.makes with the Meridian ; yer for your fur- 
thereaſe hereut, I fave expreſſed the {ame -in the Table before- 
gong; the quarters of Pants Thave omitted , becauſe the Stee- 
rage upon a-quarter of a pount 15 very uncertaine, (the points bc- 
Ing undivided ns vtizally they are)tzr aman by his eye is able to 
gueſle yery necrely which 15 the muddle berweene two points, 
but he cannot guelle fo neexely which is the tourrþ, part. Yer if 
you defire any quarter y you may adde to the; next before-going 
aloft 3 Degrees, namely. 2 degrees 49 minutes, * - -. ! | 

Now thzn by the Magneticall Rumbe'or Pojnt of the Com»; 
pail: and Variation given, to find the true Rumbe , you' arg49- 
oo{cryethete rewo Rules tollowing, +» +1! -h, 7 

1, If the Rumb andthe Variation be both rhe ſows wa) from 
the Meridian,( namely bub to theright handpr both te the left) 
adds then together, and that ſumme 55the trug. Ramb from y 
part of the, Meridian, | . EN 

Yet if that ſumne txceed go degrees, ſubſtraft it from 1 $0 de- 
frei remairer is the Rumb from the oppoſite part of thy Me- 
riaran, / 61-8 

2 If the one be towards the right hand, the other towards the 
left ,ſubſtratF the viriation from the Rumb, avnat e rqmginer is 
the true Rumb. . Be a ld 

Vet if the Ruvpb be the ſmaller number, ſubſtraft it from the 
Virialion , andthe remainer is the true rumb the,, other way. 

Ee Rules we ſhall cudoey2ur to )Yultrate by examples fol- 
lowing; -' | | 

| Bus firſt, for diltmRious ſake, we fay the Rumbs or degrees 
from the North towards the Ealt,are towards the right hand and 
ſo from the South towards the Welt ; but fromthe North tothe 
Weltwards, on the left hand; and ſo from the South Eaftwaxds : 
Forgnansface being towards the North, the Ealt is on his rights 
hand, and the Welt on his left : &&. 

Iri hke-ſorr for the variation of the Compaſſe, if ut have EaſtFt- 

by variationghat is,if che Needle 2nd Flower»deiute of the Card. 

GH ds ras Q, 3 _nvY . . | Hae 
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ſtand ro-the Baſtwards of the North, we ſay that Firietien is to- 
wards the right hand, fornot only the'North point but all the 6 
ther Points of the Comp4ſe direftaCourſe more rowards the right 
hand then they would doc, if there were no Fariarwn, And tv 
if it have Welterly variation; that ws, if the Needle and Flower- 
delace (tand to the Weftwards of the true North-point of the 
H orizon, we (ay that variarion1s towards the letr - foraſ- 
much as not onely the North-point , bur all the other Poinrs of 
the Compaſle, ſtand more towards-the left hand then they would 
doe, if there were no Variation, this being premiſcd we come to 
give Examples of the two Rules before-going. 

1, Letthe Magneticall Rumbe or Pount of the ompaſſe be 
North-eaſt , and' the Fariation xodegrees to the Ealtwards : I 
demand the true Rumbe? 

Here the Rumbe and Variationare both one ways ; that is, 


boy rowards the right hand ; therefore, R 
To the Magneticall Rumbebeing N Eaſterly, 45 deg. oo m, 
Adde the Variation-Eaterly n ; 19 as 00m, 


The furnme is the true Rumbe N Eaſterly, 55 deg. eo m, 
2. Admit a Ship Gaile upon the North-pount of the Compaſſe, 
and that the Variation be 10 deg, to the Eaſtwards: howdath 


ſhe make her w 
The kegel Rumbe is North, that is, ' 00 deg. ©om. 
To whi 


adding the Eaſterly Variation, 16 deg. om. 
The fatame is the = fromthe North-part 
of the Meridiarr to the Eaſtwards —— —— 
'Which isalmoſc N by £ eff, & ſo hath the Ship made her way. 
| 3. Let the point of the of the compaſſe be'Eaſr; point Norther. 
the is fromthe Nonth'to the Ealtwards 75 points,which 1s 84 
&g. 22 min. and the Variation as before 10 deg,to the Ealt- 
__ I demand rhe'trac Rumbe? is | 
" To rhe, Magneticall Rumbe being Northeaſt deg.'22 m. 
Ktde theEatterty Variciong © © +1 ; Fo deg; o0'm. 


_ "Thefurme is the A fromthe North, wo 8. 22M. 

. Whidh krafdcd ren | ore 
Thete reſts the truc Rumbe South-ea ſkerly, 8g deg. $6. m. 
_ 


10 deg, ©o m. 


- 


fre 


4 Example.” akon the he Conpeſie be Wet 
Myon 15,7 Points fromthe wn 


deg, 45 min. end ler the Verintionhe arbefore 0 dep To dey. ng 
Eaitwards : what t#the true Rumb ? 
Sr 45 k rarvy 


"+ _ encal Rimb 5 Peer] 
_ —— is the true Rumb.$ erly. * 45 Tun» 


e Eafterly Fi os 

Youmay wc yy nw ys = 
; navely, mM ripht 
el the Variation cf the Narth-poinc is, . from the Fry 
towards the Eaft, and conſequently ofthe Sawrb. fromthe 
South towards the Weſt, both _— the d of the 

CMeridiax, as the Rumb is, 
's Ex ample. Les the courſe by the C ompaſſe be wah, that 1 is, 


from the Seuth to the #e/twards $ Points, orgeddgnees,and let 
the Variation be as before 10 deg, to che $aſtwards, I'would 


know the true Courſe or Rumb ? 
To the Magnetical Rumb Sourh-weſt, $0 deg,-00 min, 
Adde the Variation £aſfterly, Io deg. 00 min, 


' The ſamme #s the Angle with the Sea tos deg, vomin, 
partofthe Meridian, 

Which ſubtracted from 180 o*$- 004ain, 

There refs the true Rumb Neff, $0 deg. 00an, 


Let the Courle by the Conpaſſe be Weſtthat is,from the North 
to the ——_— wars or go degrees, and let the gy aviation 
be 10 deg. to the Weſtward: 3 I demand [the true Rew 08 


Tothe Magneticall Rumb N weſt, * . yodeg. oomin, 
Adde the Varucign 7: nt £ ro.deg, co mm, 
The ſyomneas : £2222 VV, 20 —_- ©0 min. 
Which dulifcraBded from. ; | x80 deg. 00 mil, 


There remaines the true Rumb S Weſt, $0 Wy oo. mit, 


Thy " Magnerical mrnba' here 2 9 deg, Why 
like be count fromthe _ 
by ” % th hs yarn nb ot as = 


from the Nay tothe Weſtwards it falls ds = fk _ 
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yerauſs the Variation is the lame'way-: But if 1t'be reckoned 
am err Southrothe Mayen At ll under the ſecond Rule 
whereof we now. come to, gy nempler lu theſe 
—— given ſufficient co luſt «6g R ppoling 
ample. cores, the Compaſſe F NN W, and 
the Vaslation 10 to deg, Eaſterly.: I.d 'the crue Rumb, 
From the erica Rumb N W.: _ |, 22 deg. 30 min, 
Subſtract the Eaſterly Variation 10 deg. 00 min, 
The remainer t$the true Rowb. NW : 12 dege'tyo min, 
8 £% ample; Let the' Pome of the {d»ipaſſebe voor, and the 
Varktion ſterly 16 deg.\ Whavis the truc-Rum?”? 
From the Eafterly Variation 10 deg, 08min. 
-SubſtreRt the Magneticall Rumb N W : 00 deg. 00min. 
Fig rence wee trus Rumb, the other 10deg, 59 = 
I.W mely*N-E*: ITIET | 
108163 The Maca Rn may a5well be nanrcd North 
Eaſter! 5 o0 deg; c0 mm, ; 
Anſ. It may, butthen it 1s  ſubje&t to the firit __ a$1f the 
ſecond E 
oI!g/ 8 "Let the Courſe by the. [ompaſſe be Wet, that 


jnfromh axthto the Welwatds 8 Points or 9.,dgree chr 
the Rk bal be as before 10 pry? $0. the: Ealkqard S: 


whir4ftherneRumb ? 


Fromm the Magnetical RyinabN'W, ; | 99 Twin, 
\ SubcraR the Eaſter Laragion, - .) , noe : © min, 
"Ther relrs he zrus ub N $6/ded;'60 min, 


Here. e Magn erical Raid th e wy il kave trons South 
Weſterly 90 eres andfo ir had Hen [pare the Ark Nile, es 


in the faft Examp > 

Le the Courſeby the Cohipae VeWrelt'; that 
B, "Rom tht South to the Weſtwards $ P1ints orgacdegiee und 
Is the 'Vatiation be 10 o deg, to the Omer yes Loreal the 
reue Rumty?” ; 3 291 or 
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Tf the Rumb here had beene reckoned from the North,ae in 
he fixt Example, it had fallen under the firſt Ree, 
And this may ſuſtice for the illuſtration of the two former 
Rules, in the ſolution of this Probleme. 


IJ 


ATTENTION 
in wot T7 ts 


| 


"” mn mmm 
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The ſame may alſo more eaGily be reſofved,by ſuchan Inſtr: 

went 23 15 here deſcribed, oY of rwo a fg ee 

the nethermoaſt divided into foure Quadrants, and every of thoſe 
znto 90 Degr.numbred from the North and Sexth points towards 

the £aft and Weſt. 
The other being pts and -moveable about the Cen- 
ter divided, as the Card of the Compaſle into XXXII Points, 
and thoſe againe Sub-divided _ haves or quarters. - 
| | y 
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By this you may readily finde the true Rumb for any Courſe 

and Variation given, £28 

For if yoururne'the North point of the upper Circle, from 
the North point of the lower, {o many degr, and the fame way 
that the Variation is, and then look in the tame upper Circle tor 
the Magnetical courle or point of th: Compailc os you 
ſhall find? right under it in the nether Circle what number of 
deg, the ſame 1s diltant fromthe N. or, points otche true Mert- 
dian towards the E. $r W.which is the true Rumb here required, 

; As ſuppole the Variationto be 10 deg.Eaitcrly,and the courle 
byvhe Compaille Ealt halfe a point Northetly , and there be re- 

- quired the truce Rumd? 

I rurn the North-point of the upper Cucle from the Narth- 
point of the lower 16 deg to the Ealtwards ; and then I look 
im the upper Cucle, for Eat halte apomnt Northerly , and right 
under it 1 the nether Curcle I tinde 85 deg. and about one halfe 

-numbred from the South part ot the Meridian towards the Ealt ; 

therefore, I conclude, that the true R:mb required, is from the 
" South towards the Ealt 8y 5 degrecs and fomething more, © 

By this uſtrumext allo (1t you ul2 the Pen onely, as before we 

, ſhewed)you ſhall rcadily 12g when to adzand when totubſtraR, 


CHAP. XI. 


Tokeep 4 reckoning of your longitude, and ſo to ſet down a rec- 
honing by Longitude and Latitude onely. 


N'the Example before given of a Fournalwe have in 
the rwelteand litt Columnyexprefled in tuch places 
as 1t ſcored mott requiethe Longiraudeswe come 

| now T5 ſhew how the ſam? may be known,and firlt; 

d By the Rumb, and Latitndes given : to find the Difference of 

Longitude. | 
As Radins 18 in Proportion, Fo the Tangent of the Rymb; 
So is the Difference of Lartieude in Meridional parts, 
| To the Differetice of Longitude in Minates, + 
As let the Rutnb be North-eaſterly 48 deg; and ſuppoſe a 
Stup to runne upon this Rumb,, from) the Latitude of 32 deg, 25 
MIN, 
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min. into the, Latitude of 34 deg, 24 min, there is required the 


difference of longitude, Here 
The Meridional parts auſweringto 34 deg, 24 min, 1200 


The Meridionall parts for 32 25 20;8 
"The difference of Latitude in ſich parts, is | 142. 


Say then, As Radins is in Proportion 
To the Tangent of the 'Rumb tr 48 deg, oo min, 1c, 0456 
Sodiffcrence of Latitude in Meridional parts 142 24,1523 


To the difference cf Longitude in Minutes x58 241 79- 
Theſc Minures conyerted unto deg, are 2 deg. 38 min, which 
i5 the differcnce of Longitude required , as the ſame is expreſled 
in oy pores againll the 21 of February. ) 
And thus Sailing upou one and the ſame Rumb, you may finde 
the Difference of Longitude,and fo often as youalter your Ri_d 
ſo often working by the ſame Rule, you ſhall have all the Diffe- 
rences from place to.placc , which added together , make the 
whole difterence of Longitude, 
But you may allo finde the difterence of Longitude neare e- 
nough at one operation tor many ſeycial Rumbs and diſtances; 
rovided that thoſe Runibs difter not mvch one from ano- 
ther. As inthe former gy from the 27 of Februar till the 
ſecond of March, I taile by ſeveral Rumbs and diſtances from 
the Latitude of 43 deg 55 min, into the Latitude of 48 deg, if 
you would finde the difference of Longitude hereto an{werable 
at one operation, It may bc _ this Rule : 
As the difference of Longitude in miles, 
Is tothe departure from the Meridian in Miles, 
So is the difference of Latitude mm Meridional parts, 
To the difference of Longitude m Minutes, 
As in that example, the I:Rerence of Latitude for all thoſe 
Gourles, as in the Norh columue appeares, 15 -2444- 
The departure from the Meridian, as there ii the Ealt columr: 
appeares 1s 6301. _ -- 
The Merid.parts far the Latitude of q3deg.5 5 min.are 2939 
The Merid.partsfor the Latitude of 48 deg, eo min. are 3292 
The difference of Latitude - ret: 1s 3 F; zo 
priate ith | - 4h \' Day 
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Say then, As the difference of Latirude 2444 0%. #r: 6,611 
Tothe departure from the Meridian, 6301, 337994 
$othe difference of Latirude in Merid, parts 353 2,5478 


To the difference of Longitude in Minutes, g1@ . 29591, 


Which reduced into degrees, is x 5 deg. 10 min, And added 
to the former Longitude 2 1 deg. 28 min, 
Gives the preſent Longitude 36 deg. 38 m.forthe 2 of Afarch, 
the may be done for the account fromthe ſecond of 
Afarth to the fift of the ſame, &c, 

Bur if your Courſes and Diſtances runne, be allneere to one 
and the ſame Parallel 6r Latitude ( as in this Journal they are 
from the 5 of Marchto the 8, and from the 8 ro th? 10) then ir 
is fuſficient to finde what Longitude in that Parallel is aifwera- 
ble to the miles of Eaſting or Welting, or departure from the 
Meridian by this Rule, 

As the fine Complement ofthe Latitude of that Parallel, 

Is in proportion to Radiss ; 

So is the number of Miles in that Parallel, 

To the difference of Longitude in Minutes, 

* Asfromthe 5 of Marchtothe 8, the Latitude was neer 50 - 
deg. the Eaſterly diſtance 18653 Miles;Therefore for the differ- 
ence of Logitude fay ; 

As Sine complement the Laticude 5c 50 deg, oomin, 191g 

To Radins. 

So is.the departure from the Meridian, 1866 8 3,2714 

To the difference of Longitude 290 6 34633. 

Thus it appears the difference of Longitude 1s almoſt 2gtmi- . 
nutes, which 1s 4 deg, 5x min, andthis added to the Longitude 
upon the 5 of March, namely, to 46 deg. 53 min. the Sunme is 
51 deg, 43, min. the Longitude upon the 8 of Aſarch, the like 
zght be done for the tool Marche. | 
though this laſt Rule be then fitteſt to be uſed when your 


Courſe is neaxe Ealt and Weft, or your difference of Latmude 
little ; yet it may alſo be uſed at other times in ſtead ofthe pwo 
former, without any great Erour, if you take the middle degree 
of Latirude, or ſomewhat more ; as in the former Exatuple, 


The 


The Latitude upon the 27 of February, is . 55 min, 
The Latitude upon the fecond of Marth, 1$ : 40 <4 min, 
The Middle Latitude or ſomewhat more, is 46 deg,” 16 min, 


Say then,As Sine complem, the Latitude 5 c 46 deg,10 m. ,t595 

To Radins. 

So the Eaſtingor departure from the Meridian 630. 1. 

To the difference of Longitude, 90g. 7. 3.9589» 

Which is almoſt g16 _— or 15 deg, 20 min, bs hn --4y , 

And thus you may in the 12th, and lalt Columne of your Jour- 
nal, ſet down your Longitude fo often as youthink 18 requiſite; 
and 10 in thexwo laſt Columns you ſhall haye the Subſtance and 
principal {cope of your Reckoning, namely, your Latitudes and 
Longitudes, which whenſoever you deſire to let downe in Aer- 
cators Chart, or in the Polar Chart, or in any other graduated 
with degrees of Longitude and Latitude you may readily do it, 

As if I would ſet | _ the the ſumme of the foreſaid Jowrnal 
from the 19 of February,to the 19 of March : I finde againſt the 
10 of Marchthe Latitude to be 49 deg. 54 min. and the difte- 
rence of Longitude 54 deg. 5 3 min, Theretore inthe Latitude of 
49 deg. 54 mun. I draw an occult Parallel, & reckonwg from the 
Summers-Ilands towards the Ealt 54 deg, 5 3 min. I draw by that 
Longitude an occult Meridian, the interleRtion of this Meridi- 
an with the forelaid Parallels the Traverſe-point , or the Point 
reprelenting the place of the Ship,and rhe like is to beunderſtood 
ef any other, 

This fornie of keeping and expreſſing a Reckoning, is,as I 
conceive, molt apt and agrecable Fofall others that I have feene 


' orthonght upon) toall forts of Charts or Afaps,andto the Globe | 


it ſelfe, and to all the kinds or ways of Sailing, that are or may 
be uſed. Wee will here adde ſome other Propotitions which may 
{ometimes be of good and neceſlary uſe in it, 


The Rumb and Difference.of Latitude given: To finde by the 
Table, the diſt ance in the Rumb, and the Departure 
from the Meridian thereto Anſwerable,&c. 


YF Ow to finde the Noxthug or Southing,that is,the Diftance 


in Latitude, as alſo the Eaſting or Wetting, that is,the Di- 
R 3. ſtances 
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ſtance in Longitude or departure from the Mcridian of an 
Rum, for any diſtance runne upon it we have before ſhewed, 
the like operation 1s in theſe Propoſitions following, namely : 

2. The Rumb and Diſtance in Latitude given: To find the 
diftance in the Rumb, and the Eaſting or Weſting, 

3. The Diſtance and Difference in Latuude geven: To finde 
the departure from the Meridian and the Rumb, 

4. The Difference in Latitnde, and departure from the Me- 
ridian given : To finde the Conrſe and Diſt ance. 

5. Frecomſs and departure from the Meridian given : To 
find the difference of Latitude and Diſtance, 

6. The Dift ance and = mma the Meridian given: To 
finds the conrſe and difference of Latitude, 

So that with the firlt before-handledyhere are ſixP1opoſitions, 
and in eyery of them two things required, and ſo-they become 
Twelve, We will not ſtand to give Examples otthem all, but 
onely of thoſe which are molt uſefull, the reſt may by them be 
conceived, 

And firſt, to findethe Eaſting or Weſting of any Rumb tor 
any difference of Latitude, 

Admut a Ship runne North-Eaſterly &© deg. (that is NE by 
E, and almoſt halfe a point Ealterly) till ſhe have akered the La- 
titude 42 min, how much is ſhe departed from the Meridian ? 

Irunne down the Columne under 60 deg.till I finde 42 Miles, 
or 420 tenths, and againſt it in the Adjacent Columnc, 1 finde 
730 tenths, that is almolt 73 Miles, which 1s the departure from 
the Meridian to the Eaſtwards, 

If you would alfo have the Diſtance upon the Rumb, it is 
right againſt theſe numbers 1n the Column of Diſtances , being 
inthis Example 84 miles, | 

2. Example, But admit ſhe run North-ezſterly-60 deg, till 
ſhealter her Latitude x deg, 32 m, What is the Eallerly diſtance? 

This x deg, 32 min, 15 9 2 Miles or 920 tenths, for which if 1 
Jooke inthe columne under 60 deg, I finde no 100 5oo $66 
number ſo great, but the greateſt number there,is $4 420 728 
500,which tubſtraRted from g 28 there remaines — 
420; Therefore in that Column under 60.deg, 184 929 1594. 


I 
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Llooke tor thz{z two numvers, namely 500 and 420, and a- 
2ainlr the firſt inthe adjacent culumne I finde $66, and againſt 
the 12cond 728, which I let againft them as above appeareth, and 
to adding chem, I-tinde for this difterence of Latitude, the depar- 
ture from the Meridian to be 15934 Miles. | 

If further ycu defire the Diſtance runne upon this Rumb 
you haye it- in th: columne of Diſrances, right againſt the ſame 
numoers, as 1n the Example avove appeareth, Where bcing ad- 
d:d it amounts to 184 Milzs, 


The Diſt ance and Difference in Latitude given : To finde the 
Remb and departure from the Meridian, 


Dmut a Ship runne upon tome Rumb, berw:ene th2 North 

aud che Ealt 84. mil. s and then have alkercd her Latitude 
42 mu, th: quztcion 1s , upon what Rumb hath the rune and 
how many. nules 15 ſhe tothe Eaftward in Longitude, 

Irunne crolis the Table cowards the right handJooking in c- 
very fiutt column? of Nilcances for $4, till I finde againſt it in 
on2 of the adjacent columns 420, at the top of which colunne 0- 
ver 420, thre is 60 deg, ſh:wang the Rumd ty be North Ealt- 
erly 60 deg, alto againtt 4 20 mn the adjacent column I find 788, 
which (heweth the Dultance to'thz Ealtwards: to be almeſt 73 
Milzs. 

2. Example. But ifthe Diſtance runne be 184 miles, andthe 
Ditt-rencc of Latitude 1 deg, 32 min. andthere be requued the 
Rumband Nytauce to the Ealtwards? 

Becaulc the Colunm of Ditrauces extends but to 100 Miles, 
and the dilrance here given 15184. milzs you may take the 
halfe thzreof, which is 92 mules , and likewiſe the halte of x 
d:g. 32 min, which 1s 46 miles, or 460 teuths , and then looke 
as veforc where you find 460againit 92 for there inthe top of 
the columae you thall find the Rumbve which 1n this _ is 
Go deg, ſhewing that the Rumb is fromthe North-Eaſcer 62 
deg, and in the adjacent cohumn againſe 92 and 460,: you ſhall 
finde 797, which doubled ( becaule it is for the halte) 15 1594 
ſhewing that the departure from the Meridian to the Eaftwards, 
is 259 ;{ Miles, Thele and the reſt may alfo be pertormed by 


the Dottrine of plaine Triangles, as we have formerly ſhewed, 
| CHAD.. 
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CHAP, XII, 
Certaine P roblemes touching Carre nts, 


Lthough the time be al:eady expired which I affigned 
for this Worke, and min2 owne more urgent oc- 
caſions call m: away : yet ſeeing it 1s neceſſary in 

"  Navigauons to take notice of Currents, and to make 
2 competent allowance fcr th:m : Iwill brietly ſ:t down 
certain Problemes , ſuch as I havz ſometimes thought upon, 
whereby a man may the better conceive and judge of that al- 
lowance , the rather for that I know not any that hath hand- 
led it, 

Firſt,then it is to be conceivedythat a Ship or other Veſſel ſay- 
ling or rowing where there is a Current, hath a compound morti- 
on ariſing of rwo dift:rent Principl:s, namelyofthe Current aud 
Ships way, ſo that here are three Motions to be conſidered ; 
namely, two fimpl:, and the third compounded of them, The 
firfdſimple motion 1s that of the Current whereby it moyeth,and 
15 apt to moye other things that are in it the ſame way : The (e- 
cond of the Ship or Boat as it moyeth by wind or oares, or is apt 
to be moy:d, it there were no current? The third, compounded 
of them, is the linz of the Ships true motion, The firit we call, 
: the way, or motion of the Current : the ſecond,the way orſimple 
motion of the Ship : The third, her Compound or true way, The 
two fimpl: motions being cither of them according to right 
lines and uniforme : (as in the Problemes following, we ſuppoſe 
themto be ) The third allo, which is compoſed of them is a right 
line : For whether the Ship Sail: direRlyoppoſite againſt the 
Current, or direAly with it th: ſame way, or whether the one 
erofle the other at cight Angles or ar oblique : yer ill eicher mo- 
tion being diret and unforme, they both together beger a 
right lin:d uniforme motion, becauſe the one retain:th to the 
other, one and the fame proportion in every Point : And aecor- 


ding totheſe grounds we proceed in the Proviems following, to 
determine the —_ of eyery of theſe Motions, and the 
Angles which 


ey make one with another, 
1, Ad- 


2 > > 


1, Admit 4evurrent ep dr 3 miles an bouyejuind that « Ship 


——_ ſite runne We ly againſt i 6 auiler an bonreca 
ſomple motion; her true or componnd Motion? 

From the bo ng Kaye 6 miles, 
SubſtraQ the 4 _ 


The renainer 15 the che Siiporete mation 
So the Ships true way 15 tothe Weſtwards g niece hon 


2. Admit a Current run Weſt 6 miles an howre,and that «Ship 
dw ſail run peep againſt it, 5 miles an boure by the 


e: What is the Ships contponnd mation, and which wayt 
Frans e Current bn = greater 6 miles, 
Subtract the Ships ſimple motion 5 nules, 
There remaincs the Ships true motion 2 mile, 


Which x Mile ſhews that the Ship by her compound motis 
on falls a ſtern, that is,moves to the Weltwards x male an/houre, 
In the Experimental pradtice of the two former Problemes, i 
may ſeeme that a Ship or Boat io ordered, hath allo amotionts 
the tight hand or to the ltr, but this comes to paſle, becauſe it w 
bard, and in a manner impoſible ro ſtemme a Tide or ſtxeame fo 
exactly, bnt that the Ship will twarve (or Yawas map iey Jaiked 
tdthe one fide or to the other, 
3. Admit a {urremt ran Eaſt 2 miles an boore, and thatths 
ws Ship alſo run Eaſt 3 miles an houre by the Logge :Whats 
the Ships true motion ? 
Ta the Ships (imple raotion 3 miles, Add the Current 3 miles, 
Te: by rs 5 is the Ships true-motion +. '6 miles, 
& Ships conipound or true way is Eaſt 6 miles an hoare, 


4: brit a Courrent ran Eaſt two miles an houre, andthe Ship 
-Sowth6 miles an hinre ; what is rhe S bigs tre motion, and 


handler w 
Ld to _ circunlocurion there arc u- 
tera pres Judy Oo efe briefly the thin 
nd pnd emma th h bebe formerly 


amore therebflaidl ſo farre as 
Fkaow)we will adde a fewfuch rerthes 45 mtu por ferrag-niolt 1 nie- 


PH exprefizng here what we — by thea- 4 
o 
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Ter the line A B run from A to the Sourhwards, D'  B 
and B D from B to the Eaſtwards, and let A B be 
in proportion to B D, as 6to20r3to l, ; 
hen doth A B repreſent the line of the' Ships 
le motivn, B D the Motion of the Current, 
A D the compound motion ofthe Ship. 

_AndD AB isthe Angle contained between the 
line ofthe Ships ſimple motion,and the line of her 
co or true motion,which for brevities ſake 
we.will henceforth call the Angle of Deflettion. 
Alſo AD B ts the Angle contained betweent the | © \ 
line of the Ships compound motion,and the err or | 
drift of the Current which we will call che angle of Refleftion. 

. Laſtly ABD is the angle contained berweene the line of the 
Shaps fimple motion and: the fer of the Current, which wee 
WI callihe Amnjle of Incidence. EE II 
4-2 Then for the Rumb, the Proportion ts t hu; : 

As the ſimple notion AB 6 miles, co: @r:-, 9,2219 
Is to the Current B D 2 mules, 0, J011 
$0 13 Radins — 
To the Tangent of DefleQion t DAB 18 deg. 26 min. 9,5530 

So the Rumb upon which the Ship makes her way Sod 1s 
South 18 deg, 26 min, Ealterſy; thar is, $' S Eaſt, .q.deg. 4 min. 
Southerly, = S LULWEL 

2 For the S hips true way, or Compound motion, 

As the fine of the defleion $D A B 18 deg.26 min, 05000 


Toithe Current | D B 2 miles, - © 033otr 
So Radins : —— 
Tothe true motion AD #2 c,$011, 


. So the Ships compound motion. is 6 22 miles hourly; that 
15 6 ; miles almoſt, | . 


5s . A Ship ſales Weſt five dayes together by the Log 912.5 miles, 
but there it a Current,all his whit oſett , to heb ; 
I x mile an houre;] demand how ſhe hath; ſailedgend how far i 
The Current ſetting 1 4 mile an houre ; ſors an five days 280 
miles; Therefore Mb” ore cH: 


As the ſimple motion AB 925 miles, 7,1397 
Is to the Current D B 180 miles, 32,2553 
So is Radius MG — 


To the tangent of Defleion,tD AB x3 deg. 57 min, 0 
Forebe Difance,” B+ 57 9395 

As ſine Compl.the DefleRtion 5 cDAB 1 3'deg. 57 min, cor 30 

Is to the ſimple motion AB 735 min, 2,860z. 

= is Radius —_—_ 

othe Compound motion AD 747 min. 2.3703. 

So the Ships true way is, Weſt Souther , 13 drg. 57 —_ — 
South-weſterly 76 deg. 03 min. 747 Miles, 


6. eA'S hip ſailes Weſft five dayes together by tbe Logge 725 
miles, in a Current ſetting to the Sout hwards, and x fads 
that he hath altered his Latitude 3 degrees; I demand the mo- 
tion of the current, the true Rumb and true way of the Ship ? 
This Queſtion diftereth lirtle from the former, for ſeeing the 

difference of Latitude is 3 deg. The motion of Current is 186 

miles : So there is given the Ships ſimple motion, and the moti- 

on of the Current, as before, &c, 


7. eA Ship in 6 houres ſales from a cert aine Cape or Head-land- 
South 30 miles by the Logge;jn a current ſetting Eaſterly,and 
then obſer vemmg the ſame Capehe finds that it beares N NW; 
I demand how faſt that currem ſetts and how farre he hath 

ailed ? 

As let a Ship faile from A rowards B South, 3o miles, but by 
meanes of the Current, ſhe is driven more Eaſterly, namely 
to D,from whence ſetting the Cape A,it is found.to bear UN. 
And iceing the Current ſets from B cowards D Ealterly ; there. 
fore the Angle of Refletion B D'A is6 Points, that +867 deg. 
30 min, Here then is demanded the diſtance A Dzand the dritt 

of the Current in that time BD, 

Asthedme of the Angle of RefleftiongBDA 67d. zone ,0344 

To the Simple motion of the Ship AB, zo miles, © 134771 

So the fine of the angle of Deflection, «DAB 22 d. 30m. 957 36 


To the motion of the Current = 1254. 1 ona. 
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l ... And further, W's | 
Ks. the Sine of the angle of RefieRion sBDA,67 d.zo.m, 0344 
To the diſtance run by the Logge A B, zo miles, 1,477 
$o-is Radius, | 3.41 | SHEER 2 
To the compound motion of the Ship AD, 3254% 1,515 
And thus we find that Current to ſet x 2 34; thar 16,neave 14 
Milkks:in 6 houres, ahd the diftance run to be 32 + miles almoſt, 

That the thing may be better conceived, we will uſe two'or 
trac Examples more famihar and obyious to eyery ntans expe- 
rienee * yet gronnded upon the fame Principles and Reaſons, 


8, Admit that Tulis-ſtaires bearefrom Billingſgate-ſtaires Sz 
Sontherly ; namely Soxth-weſterly 40 degrees, and be diftant 
2e Poles: and ſwppoſe the Tide of uhbe ro run there Enſtronrds 

"22 miles an howre, and that a pair of Owert,yowing 4 5 miles 
as honre would goe ftraty ht over fromthe firſt ro the ſecond : 


hew ſhall they row over namely, upon what Degree or Point of 
the {wank and how far ſraltthey row to get thirher,and in 


what time ? 


i Ler A repreſent Billing (pate-ftairer,D Tiwlis-faires, AE the 
_— morin ade ewe ED —— - che Current -\ 

is engle 0 10n; E le of Incidence; [ 
the angle of RefleQion 130 deg, or 50 rim 


Asthe ſumple motion of the boate AE 44 mites 7 
Isto the motion of the Tide DE pH miles, ro cld 
So the fine of RefleQion D s. 50 deg; [1 


Tothe line of Defle&tion A 23 deg. 3m. 9,6a8g8. 


Thus the Polition from A.to D being South-retecy 49 


deg, and the angle of defleQtion A, 23 deg. ©3 min, the poſition 


fromA towards E is South-weſterly 63 oz mat,thar 1s, | 
WSW,Southerly, And ſo mutt thoſe EIS gaſtraight. 


orcr, 
Secondy, for the diff ance A E. 
From the Angle of Retle&ion D, 50 deg. ao min, 
Subtract che angle of Defleion ,. A, 23 deg. 03 min. 
And there a 


As the fine of Incidence $E, 26deg. 57min... e, 34379 


Tohe truc Diſtance A D. 80 Poles. . 1,90 39g 


So the ſine of Reflection 5D, 5@deg, comin, . 9g,88425 


To the ſunple motion AE,135 53 poles, 2413104 


Laſtly, for the time, ſeeing 320 Poles make a Mile, and they 
row 4 + milcs inan houre, it is 1440 Poles inan houre : So the 


Proportion 1s, . 

As the ſimple. hourely motion 1449 , 6,$416 
To the {unple mation before tound Mg 52 24k31o : 
So is an houre in Minutes, namely 60 min, 1,7781 
Tothe time required in minutes, 5;L ©y7507. 


And to long will they be rowing over, 


9. But ſuppoſe they will Row barder,to go a ſhorter eutt;namely,, 
zo om, Weſt, how faſt muſt they rew to go ftraight aver, . 


and how farre, and in what time? 
Then ſeeing the Poſition from A.to D, is South-welterly 49 


g. and $ W by W, is South-welterly 56 deg,15 min,there- | 


de 
fore the angle of DeficRion at A.is 16 deg 15 munutes the angle 
of Refle&ion D, as before, 5 o deg, ©o min. the angle of Iuci- 
dence E,jis 33 deg. 45 min, 

As the fine of defletion 5s A, 26 deg, 15 min, 55311 


To the motion of the Tide DE, 25 myes 0,39794 


So the fine of the angle ofrefleion D, 50 deg, 00 m, 9,88425 
To the ſimple hourely motion ofthe boat A E,65,% 0,8 3530, 


And fuch is the hourely motion of the Boate, namely 65557 
Miles inan houre, . 


| 


The $14--mane Priftict | 105: 


angle of Incidence E, 26 deg,. 57 min... -- 


S'3 4 4 Srconde | 


136 * This Selamans Prifice. 


' Secondly, for the formple Motion. 
Asthe fine of Ineidencce $E g3 deg. 49min. ,aggaþ 
Is to the true Diſtance AD 80 Poles 1,90309 
$0 the ſue of RefleQion D 5odeg.oom. 988425 
To the ſimple motion AE 100 > poles 2,04260, 
Thus it appeares they muſt row 110 > Poles to get over. 
aſt ly, for the rime, | 
The hourely motion before-found 6 533% reduced into Poles, is 
21 90 x5. 
As the ſimple hourly motion 2190 6,6 5956 
Is in proportion toan houre or 60 fun. 1577815 
So is the fimple motion before-found 110 5 2504360 
Tothe time _ 34723 min... ©,48031* 
And {o leng will they be rowing over. 


Io. But admit a Sculler rewing three miles an hour,wonld croſſe 
ſtraight over at the ſame time upon what poim muſt he row, 
and far to get thither, and in what time will he do it. 

Fuſt, for the Angle of Poſition, 
As the hourely motion of the boate AE 3 miles 9,52288 


To the fine of Reflection Ds 50 deg. 9,884 25 
So is the hourly motion of the ſtream DE 2 4 m. 0,39704 
To thefine of Defle&ion As 39d.q0' 9,80507+ 


Now fecing the poſition for Billinſpate to Twlis-ltaires,name- 
ly from A to D, is by luppolition to the Weltwards of the South 
40 dep, andthe angle of DefleStion A is here found to be 3g d. 
40 min, Therefore the poſition from A to E, is from the South 
to the Weltwards 79 deg, 4o min, which ig Welt arid by South, 
and almoſt 1 deg, Weſterly, and fo muſt that Sculler row to goc 
ftraight over. 

Secondly, for the Diftance A E. 

From the ang le of RefieRion D 5odeg. oomin. 

Subſtracting the Angle of Deflection A 3g deg. 40 min. 

There remaines the angle of Incidence E 10 deg. 20 min. 
As the (ine of Incidence SE 10deg, 20min, ,94624 
To the true Diſtance AD 8o Pokes 1,90309 
So is the fine of refleQtion $D godeg. comin. 9,88425 


To the funple motion AE 341 ,* poles 295 3358. 
| An 


And thus it q_ that though the DiRtance of the two 
places be bur $0 Poles \ yer if according to the queſtion , he 
row but after three Miles an houre, and the ftreame fer after 2 7 
Miles an houres, then he muſt row 342 4$ Poles to go ſtraight 
over 


Laſtly, for the T ime: .. 
Three nules-1s 960 Poles, ſay then 
As the ſimple hourely motion 960 701773 
To the ſimple motion before found 341 7+ 2353358 
So 15 an houre in Minutes, namely 60 min, 1,77815 
To the time required in minutes 21 52£ 132946. 


And thus it appearesthatthe time requiſite to row over row- 
ing 3 Miles an houre, 1s 21 534 Minutes, whereas we found bex 
forc, thatrowang there 4 5'mul-s an houre, they might row over 
in 5.42 minutes, which is litle mgre than; a funk part of the 
tim*, SEL | pr 

There might be other and chat great variery of Queſtions of 
this nature propoled and reſolyed, many of good uſe in. praQuiſe, 
which the Watermen by daily experience-without other Rules, 
are able to gueſle at ſomerhing neauly, ſuſficing for their occaſi- 
ons : my antent- in theſe clpecially to explicate the Compound 
motion of a Ship or ther Veſſel tailing or rowing where there 
1s a Current; which by Juch familiar Exatnples may teeme more 
evident, I cannot iufilt ypon them by reaſon of mune ether oc- 
calions, nor ſpend that time in thele here handled, which elſe 1 
ſhould hays . 68: whence 1tany defe& or miſtake ſhould artie, 

if the Reader be pleaſcd to uu me friendly notice of ity, I ſhall 
as thanktully accepr it, and reforme it: We propoſe next a que- 
(tion at Seca, which ler be this, 


11. There is a Current at Sea ſetting Eaſt 12 miles in 24 houres, 
4a Ship ſails in.the ſame from a certain Port, Weſt South-Weſt 

- | 6 dayes, and t hen returning thence, and ſailing N E by North 
3 dayes, falls with the Port from whence he firſt departed, / 
dema »d what hs dead Reckoning was ontwards,and what back. 
again, and how far theſs rwo Ports were a ſunder, and upon 
bat Point of the Compaſſe ? 


- As 


The es-mand"PraBiee. * iy. 


The. $td-mans. Prafiice, 


 Aslathe Current ſet fromE towards D, and let the firſt Porr 
be A, the fecond F, and let the Courſe outward bound be repre- 
Iented by A E,and the Courſe homewards by D A, &c, 

And foraſmuchas D E is an Eaftand Welt line, and A E, 
WS W therefore the Angle at E is 22 deg, 30 m.and by the like 
reaſon, the Angle.atD is 123 deg, 45 min. or 56 deg. 15. min, 

and the angle at A 33 deg. 45 min, and E D being the ſerting of 
che Current for 9 days, 15108 Miles, 


Firſt then for the Dead Reckoning outwards, 
namely AE. 


As the fme of the Angleart As 33 deg. q5 min. .,25536 

To the line DE. 168 miles 2,03342 

So is the fanc of theangle Ds $6 deg, 15 min, 9,9 1985 

To the line AE, 46175 2,20833. 
- Thus. AE his dead Reckoning ourwardg, 15.161 44, 


Second) for AD. 


As the fine of theangle DAEs 33deg,gs5 mam 425526 
Tsto the lime DE 108 mules* ... 2503342 
So is the ſine ofthe Angle DEAs 22:deg, 30min, g,58284 
To the line _ AD 44:4miles 1,87753 
Which g4.7% miles 4s his dead Rechoning howemunds, 
J ol d ©) 


<<_-—- --w 


TheSta-mans Prafiice: 139 
Thirdly,for the Angle D A F,or DF A, 


T6 the fide AD is found 74X Miles, 

Thefide D F for 3 dayes, is 36 Miles, 

The Summe of both is, 110 

There Difterence 1s, 38,2 

The ſumme ofthe Angles D A FandD F A,” 56 deg. 5 m. 

The halte ſumme 1s 28 deg, 0745 1g, 

T he proportion, ffi” x 

As the ſumme of the ſides 110534 * ' 7,05702 
Is to their difference - 388 I,58433 
So is the Tangent of 28 deg, 07 m. + $9,672796 
Tothe Tangent of todeg, 32min, 9$,26933 

Which added together, make the _—_ DF A, 38 deg. 3g 

min, and a halte. 


.And ſecing the Rumbfrom to D is Eaſt, andthe angle DFA 
38 deg, 39min, anda halte; therefore the Rumbfrom F to A, is 
to the Northwards of the Eaſt 38 deg, 39 min.and a balfegtharis, 
N E by Eaſt almoſt balfe a point Northerly; which is the Rumb 
from the fecond Port to the fit, $:0{CRE As: 


Lafily, for A F the Diſtance of theſe two Ports | 


As the fine of the angle DF As, 38deg 39m.4 , 204 
To the dead Reckonitig homewards A D 7 74 miles UP 
So is the Sine of the Angle, D's g6'deg. 15min, 9,91985 
Tothe Diſtance - AF 9953 miles © 1,99571 
Thus the true Diſtance of thoſe two Ports is 99 Miles and 
Fe nike Qjeions of ths adinrs might parte 
| Sundry other Queltions e Nature might | 
which =. Fn that well underftandeth theſewill not be difficult 
Theſe Principles a little enlarged-may further with a few Ex 
riments, be applyed in the diſcovery of ſome;mylteries in 
ompound motions not yet diyulged ; thou much endeavou- 
redbyfundry famous men in ſeverall parys of Ewrope; dur theſe 
we of an 


\ 


” not touch ar preſent, 


— 


T 12,78 


——— - LS 


n40' Thi ti-muns Prifijce, 
12. To foal Whire there is a Gurren at Stn; alſo which way ic 
. » Sets, and how faſt; 
"THis may be done by cdmpa : reckoning ourwards, 
with the reckoning home =—_ whereof we will give an 
_ le or two, 
rit, admit a Ship laile froma certaine Port, by one cr ſeye- 
nn ms RR ——_ till ſhe arrive at a ſecond, and there 
ES et 
rt tram whichfhe de 541 6, and 
Ne Well by 1 45/miles : But b Tags homewazrds, . 
when Ae arrives it at the firlt place, he finds himulelfe to 
tds of & & ſecond 541 miles as befote andto the 
$ _ —_ . Nov ſuppoling he were three days out- 
Wir Bdtmd, "s\id kv days HON bound, I would know 
which way the Current ſers,and how faſt 2 HEtt' becault the Eaſt-- 
«ly diftimce Woimewards 3 grtater then the Weſterly diſtance 
oarwards ; theteſore froth the Eafterly diſtance 305 mailod, fub- 
rt the Welketty difitace 745 mites, the-remainerbemg 150 
miles, is the aiorion ofthe Odferrr tothe W eftwards, 
And thus it appeares, that that\Curtene fets 'to the weſdwards- 
. 160miles i _ ncighrdayshat is 20 Miles a day, or{ of a mile e- 
very hoite 
2. Exon le, Fei Ship ns" from the Sunmwer-1lauas,by 


RT arrive at Ave choc La 
from $5 yo 


oye va werden Ns 20 dh wo 
TW 7 ryo thites; | EL { W 180 niiles *he 


3 
oy "4 —la 


The Sta-mans Prafiice. 
thid day North go miles;chefourth day MN Falt $8 miles, and 
le arrive at Cape Cold; Then: by theſe Conrſes and Dillaners 
we may gather by the fore-going Table, that CapeC odd ſhould 
by this Reckoning be tothe Northwards 487 mules: and to the 
Weſtwards 3o mules, as here appeares, 

Now ſuppoſe ſhe fail back againe from Cape Coddtowards 


the Summer-[lands, the firſt day S SW, 150 miles; the ſecond 


day S SW, 160 miles; the third day S by W, 13e miles; the 


fourth day South, 140 miles; the fift day Eaſt 116 miles, and ſe 


becqmeggaue xo the Ealt part of the. Summas-Llands, - . 


CT —_ — _—— | 
y outh * Eft. Weſt. | 
South $ W, 150 mile ——| —— —— 
South $ W, 16omule Ms 
South by W,r3O miles =. 
South, 140 miles, «AS. 
Eaſt, 116 miles''* A 
Wn — 
ck x Olt44 © 
co of 
34 © 


Theſe Courſes and Diſtances make as here appeareth, the Sum- 
mer-Ilands to be to the Southwards of Cape Codd 554 Miles, 


andto the Weſtwards 30,miles. 


Therefore by 

ſhayltiberothe !Northward: - . 
andto the Eaſtwards' 34 miles, whereas by the tormer Rec ” 
ning outwards, it was to the Northwards onely 487 Miles, an 
tothe Weſtwards 3p miles; ſo that the Difference of theſe two 


reckonings outwards and back againe, is 67 miles Northerly, - 


and 64 mules Eaſterly , which ſheweth thatthe Current in that 


time, namely ing Days hath ſet to the Northwards 67 miles, 


and to the Eaſtwards 64 miles; that is, North-eaſt a little Nor- 


therly 93 miles, as by the fore-going Table doth appeare, which 
T $4- Ang : 


is 10 5 miles eyery day. 


8 - @ R 
x, 


